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'To the Honourable 


Sir ANDREW FOUNTAIN, Knt. 


— 


6 1 S with rain I la the follow- 
FT ing Piece at your Feet, as being 
convinꝰd I do it to one who is 
an abſolute Judge of the Merits 
thereof. You, Sir, are perfectly ſenfible of 
the Neceſſity and Uſefulneſs of a Work of 
this Kind, and will readily perceive the In- 
duſtry and Pains uſed in the Compiling of 
this. Vour Taſte, Sir, will eaſily point out 
to you. what it 15 good in: it, and what deficient; 
2d your Humanity will lead you to counte- 
nance and recommend the one, as your Love 
to the Art will move Ve ou. to correct the other. 
In Effect, Sir, if I make my Addreſs to you, 


tis med as a Patron than as a Judge: Your 


on 17 L . bj Cenſure 


DEDICATION. 


Cenſure I ſtand in more Awe of than that of 
the Publick; as I reckon *tis that wall deter- 


mine this. 


AN uncommon Penetration, an exquiſite 
Judgment, a delicate Taſte, and a thorough 
Acquaintance with the Subject of a Book, are 


Qualities much to be feared by a Dedicator: 


And I will add, they are Qualities it had been 
ſo eaſy to have found a Patron without, that 
it ought to be a Preſumption of ſome Merit in 


the Work, that J dare to dedicate it to Sir 


Andreu Fo onutain. 
* am, ST R, 
With entire Submifſon, 


Wu Humble Servant, 


WILLIAu HALFPENNI. 


THE 


oY 5 H E Reaſons that firſt induced me 
to publiſh this Work, was. the daily 
2 * — that 1 ſaw Workmen com- 
CES IO F mit in framing their Ii, wy. for 
ee Buildings, on account of their t 
of the Knowledge of the Proportions contain d in 
this Book, Join the only Thiug, that I know of, 
that is wanting to make the Art of Building com- 
ou 


HERE T would wot” be thought to be ſo vain, 
as to teach our Architects; neither do I believe 
they are inſenſible of the Uſe ſefulneſs of this, or 
much greater Works ; but rather blame them for 


keeping ſo 7 aWi wk 55 8 the Eyes of 


the W a 


1 certaialy ede Maw 7 Day to reveal 
whatever he wind, may be of Service to the Pub- 
lick; and ſo I have ſhewn the Nature of all Kinds 
of Arches in this WW ork, and laid down eaſy and 
Fe Way: of drawing and working ft them, 


fo 


The PREEACE, | 


fo that any I ur man, with a little Pains, may 
under land the Nature, true Butments, and In- 
ter ſections of all Kinds of Arches, from whence 
| he may ftrengthen and very much beautify them, 
E- eſpecially Irregular Groms, which have been made 
Ss very ill, for want of knowing, when the Arch of 
either Shand being given, what muſt be the Arch 
of the other, ſo that the Interſeftion of them ſhall 
257 the Grom to ſtand perpendicularly over its 
Baſe. 


THEREFORE I earneſtly deſire all Work- 

men to lay aſide erroneous Methods, and peruſe this 
ſhort Track of mine, or :ſome other, that ſo both 
they and their Art may get Reputation thereby. 


I Have thought fit to-ſay thus much by way of 
| Preface; and as for the reſt let the Work an- 
| 3 „ TIT 


WILLIAM HALFPENNV. 
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FR SECTION 1 


5 of the N of Arcs by the ter felon : 
| 1 | of Lines, GC. 


pP R 0 B L E M 
How to ereft 4 Perpendiculur from the M iddle 


1 : oF a EE given. 2 ; 
PLATE IL FIGURE I 
55 The given Right-Line i is A B, and Ci is the middle. Point there- 
| 4 $ 1 which it is required to Ln the ee. 
= in 8 T open your Compaſſes at Pleaſure 
mW to any Diſtance,” greater than half the 
Line, and ſetting one Foot in the Point A, 
with the other {weep the Arch e e; this 
being done, with the ſame Opening of 
your Compaſſes ſet one Foot in B, and | 
with the other ſweep the Arch 4d. Ther 
> from the Point where theſe two Arches cut one another, 
W draw a Right-Line to the Point C, and that Line will be 
Be perpendicular to the given Line A B. 
5 | 'Þ R 0. 


2 The ART of Sound BuiLDiNnG: 


PROBLEM: 7 


How to ereft a Perpendicular from the End . 4 
— b 5 


Let the given Right-Line be AB, and B the Las from which 
it is required ro rect a Par pool 


IRST open your Compaſſes to- any convenient 
| Diftance, and fetting one Foot in B, mark that 
Diftance five Times in the Line AB from B to C, ſo 
that B C be divided into five equal Parts: Then takin four 
of thoſe Diviſions in your Compaſles, as from D to B, ſet one 
Foot upon the End of the Line B, and ſteike the And dd; 
and afterwards opening the Compaſſes to the Diſtance of 
five of thoſe Parts, or the Length C B, ſet one Foot in E, 
the End of the third of the equal Parts from B, and with 
the other ſtrike the Arch ee. This being &ne, if a Line 
bedrawn from the Point where the twoAtches cut one ano- 
ther to the Point * that * 125 a. perpendicular to AB. 


ad 2 8 
_ "7 


— 
* 
Fl 


"PROBLEM III. 


How to deſcribe a Scheme- Arch, BS donthe Leng 
of the Baſe and Perpendicular are en, 


FIGURE, IE: 5 * 


Let the Length of the Baſe A B be froe He, Per- 
Pendicular C E be one Foot - 4 The Arch AGB v7 re wired to 
be drawn. RED 


4 & 2 


IRST draw Abe Baſs 1658 bve Foot, and abs it 
at E, and from-E raife the Perpendicular FEW. 
one Foot in Height; then lay a ftreight Rule on the 

two Points C and E, and draw a Line at Pleaſure from 
| E 


The ART of Sound BUILDING. 3 


E towards G. This being done, draw the Hypothenuſal 
Line C B, and halve it at D; and taking the Length of this 
Line CB, either with a Line, or Beam Compaſs, or com- 
mon Compals, (if they will open wide cough.) from the 
Point B ſweep the Arch 7i, and from the Point C, the 
Arch hh; 1 — from D, thro" the Interſection of the two 
Arches, Ar a Line to cut the Line CG at F, and F will 
be the Center of the Arch; to be drawn e which, 

| 2 deſcribe the b Arch AC 1 with the Diſtance le. 


* 4 
4 * — LY : 

* at... o - - 4” 3 4 4 
F 


— 


2 
— ä. 


PROBLEM IV. 


He to draw 4 Scheme-Arch, without EH 
" the Center thereof, the Baſe and e 


lar being Sen. . 


FIGURE . 


Let the Baſe AB be five Foot, ind the Perpendicular ED be 
one Foot, the Arch A OO . 


IRST dne the Baſe AB: fp Foot in Length, and 
halve it at E, and on E raiſe the Perpendicular 
D, equal to one Fbot, the Height of the Arch, and 
continue it to , ſo that C D be likewiſe one Foot; 
and from the Point C to the Points A and B, draw — 24 
Lines C A and CB. This being done, divide each of them 
into an equal Number of equal Parts at Pleaſure, (the 

reater the Number is, the exacter will 29 Work be, ) one 


which, in this Example ada bo about two Inches; then 
if ſiraight Lanes are rom the Points of Diviſion, 
17 > 1 Ve, of the Line A to. Of Correſpondent 


| on 1. de of the Eine C B, ch 
8 be Pu every two of theſe Correſpondeur- Hines 


cut one another, will be in the Arch required; an d ſo the 
> ADB will be made b W jay _ 


e nne 


% : 2 


1 


Avi 1 3:25 : N 


- . . ; : 1 4 * * . x ? ba 5 . 64 f 
1 . & 27 _ * N P ee . WW 648” — * ö # - * Y ” f 7 4 . / - z * vo 2 — *. 
A . 1 # a 
Sn + My, 20-*+: : . 
e PR O- 


4 The ART of Sound BUILDING. 


PROBLEM. v. 
How 10 draw a rampant-Scheme Arch. 
FIGURE V. 


IRST draw the prick'd Line A B, to repreſent the 
Width of the Door, or Window, upon which the 
Arch is to ſtand, and halve it at G, and from the Point B 
raiſe a Perpendicular B C, equal to the Ramp of the 
Arch, and draw the Baſe Line AC; then from G raiſe a 
Perpendicular to A E, which will cut the Baſe AC in half 
in F, and continue it to D, ſo that FD be equal to twice 
the Heighth the Arch is to 6G that is, twice FE. Having 
done this, from the Point D to the Points A and C, draw 
the Lines D A and D C, each of which divide into an 
equal Number of equal Parts at Pleaſure, as 1, 2, 3, 4, c. 
1, 2, 3, 4, Oc. which may be each about two Inches: If 
AB be four Foot, and F E one Foot; then if ſtreight 
Lines are drawn from the Points of Diviſion, 1, 2, 3, 4, Oc. 
of the Line A D, to the correſpondent Points 1, 2, 3,4, Oc. 
of Diviſion of the Line U D, the Points Whitein ever 
two of theſe correſpondent Lines cut one another, will 
be in the Arch required; and ſo the Rampant Scheme-Arch 
_—_ AE C will be made, which was required. 
1 Note, When the Point C is the ſame as B, or when it 
os comes down to B, then will the Arch AEC be equal, and 
like to thoſe of Figure 111. and _ . | 
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PROBLEM VL 
Horw 10 deſcribe a Semicircular Arch by the Buer. 
Jeftion f Streight A 
F 1 GU R E VI. 


IRS IT draw the Baſe Line A B, and halve 3 it at 0 
and at the Point C raiſe the Perpendicular C G, 


equal i in Length to CA, or CB; then divide the Semidia- 
meter 


9 — 
* 


The AR T Sovien Bo brd. ih 
1 bd . wed 
meter AC into feven Parts, and ninue I it out to 
D; ſo that AD be 1 Parts. This being 5 
take D in your Compa fles, and letting one Foot i in — 5 
with che other ſtrixe the AVER DF, of a Length at Ples- 
ſure; then with your Compaſſes, open d to any convenient 
Diſtance, from A and G ſweep ** Arches & and e, and 
through t their Interſection, and the Point C draw a ſtraight 
Line, cutting W DF 9 the Pont E, 2 draw the 
Lines A E and E e A 2 EG, in 27 
ary and from the py and G rid e ANY i and 
and from the Interſectiont of theſs two Arches aw — 
120 and B; and if the fohr equal Lines laſt drawn be 
divided into the ſame Number of porter Parts, \ and 
correſpondent interſecting Lines are drawn, according to 
the Directions of the two laſt Problems, they will deſcribe 
the ſemicireular — A G B SRO 
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peo to draw a Rampent Semirircular Arch. 
F 1 G U R Ko vn. Porill 9031 


1 * 
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IRST draw the Lines AG 4 GL, 1 17 = 
BI, all equal to;one'another, after the very lame 
Manner as the Lines A E and E G, and Gh and Bi, all 
to one another, are dawn in Figure v1. and alſo 
draw the Arch EH at Pleaſure here, as you did the Arch 
DF there, arid the . 9 ag the Line EC there. 
from the Point e the Perpendici Cx 
Enos the” 11 ch af ne Ramp, and 42885 th Bi 
Lins whith Will te halved by the'Perpendicular'DI 
in the Point E This being done, continue the Phrp 
cular DI to K, & that FK be equal to DI, thar is, take 
DI in your Compaſſes; anti ſet Non F to K, and draw the 
Lines AG and GK); then take GK in your Ale "os 
and. ſetting:ons Foot in K, with the otlier ſirike "the 
Arcs alſo take the Length A G between your 
Comp and with one Foot in C ſwecp the Arch u. 
- and m the Paint af — of theſe two Arches 


(3: draw 
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"Ml Lines to K and C, and divide the four, our 
Lines laff drawn, each into the ſame . of, 20 

Parts, and draw the interſecting Lines ACCOrC 
rections above , and they, Will A cri 


Arch AK C. 1 Ns 
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and Heig hub, —. — the Heighth - = greater 
than the 5 dth, by the eee, F Frag 
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IRS ST 1 hs Baſe Line A B, * raiſe the Lines 
and B D, Perpendicular to the ſame, and each 

equal . your deſir gned Heighth, /and draw the Line CD, 

which halve in et Point E. This being done, divide. che 


Lines A C and E and E D and PB, each unto the ſame 


Number of equal Farts, and draw interſecting Lines accord- 
ing to the Directions above given, and you will have the 
Arch | AEB. 
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How to deſcribe an Elliptick Arch 10 any 5 ith. 


and Heighth, when the Heighth: is 27 405 than. 


St ;the W. il, by the aufen 4. Lines, i offs 671 
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IRST draw ths Baſe Line AB, al Gen hn 
A and B, thereof raiſe the Perpendicular AC and 
B E. each a ro yon n ur 4nd draw! the” 
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Line CD, which halve in the Point E. This bein done, 
divide the Lines A C and CD, and DE and EE, each inte 
the ſame N r of e Parts, and a and drawcthe interſect- 
ing Lines according to the Directions above given, and you 
* have coor ADB equa. WA d, n W NN 


1 
x — 3 "VE | AQ AL 1 8 ' 
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P oat E EM * 


How ts _ 125 e arth * 
off 110 1 105 TY amel. 4 „ 


Nit 4 


wah — Ls : A i in 
1 ODE nt „ Leg Gi 
15, at Wache doc, to che Head Bs both of N have 
l A 2 . Fe 855 Ty e Ane hich 
are faſtened to t or Lat a Length greater 
than i B, the half of the Baſe of the Arch to ſlide in Then 


if the wooden Pins e and fare fix d in the Lath at ſuch a 


Diſtance from one another, duck uh, a Pencil, or any: 
Thing elſe proper to make a Mark with, is put through a 
Hole g, 4 in the ſame with a fmall Gimblet, the 
th eg is equal to i B, tbe Half of the Baſe. Line of 


Lengt 
the Arch, and the Length fe equal to the 8 the 


Atch is to ariſe, and the Tramel be fix d faſt in the Plate, 
you Deſign to ſtrike the Arch upon, and the Pencil ę be 
put in the Point A, and the Pins f and e in the Grooves A B 
and ic, and with one Hand you move the Pencil g, and with 
the other guide the Pins e and f in their reſpective Grooves, 
When the Pencil is cofne; bo. fed it * ah Icrib 55 Ran 
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WE * R O B by E M N 5 
* draw a Rampant Elliptick Arch 25 the 2. 
; g Jiraxhe 1 ines... 


F 1 G U R E- XI. 4 


VI RS T draw 7 the ick'd bt 4 B. and 8 
TELE! Pe N lar B Ries Lips in had om : 
| Heighth of the Ram p, and tins it out to H, ſo 
that E H be equal to cs Heighth of the Arch, and draw 
the Line AB. Alſo at the Pont A draw A F perpendicu- 
lar to AB, and equal to EH, or the Heighth of * 

and from the Points P and H' draw the — FH, w. 

halre i in G. This being dope, divide the four Out- lines 
AF and FG, and GH Tod H E, each into the ſame Num- 
ber of equal Parts, and draw the interſecting Lines as above 
directed, and you will have the Arch A GE „Which Was 
required to | be drawn. . ; 
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DR O B L E M Nu. 


Tl Y draw a Gothick 5 or Fai — 7 the 
eee Sear. ties the. Witt, ; by the 
Eels of- Straight, Lines. 5 + 


FIGURE XII. 


IRS T, draw. the Baſe Line AB, and halee it It at a 0 
from which ere& a Perpendicular of a Length, at 
Pleaſure, and in it ſet of the Heighth of the Arch GE. t 
and at rhe Points A and B raiſe the Perpendiculars A D 
and BE, each equal in Length to half the Heighth CF, 
and draw the *. FD and FE. This being done, di 
vide the four Out- lines AD and DF, and FE and EB, 
each into the ſame Number of equal Parts, and draw the 
interſecting Lines as before directed, and they will make the 
Arch AFB, which was required to be drawn. 
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PROBLEM XII 


To draw a Gotbict Arch, or Oxi, when the ky 
Heighth is leſs than the wi zath 5 * Inter. 
ali of ſtraight Lines. © e. 


ö F I G. U R E XII. 


FIRST draw the Baſe Line AB, and halve it at ©; . 
from which erect a Perpendicular of a Length at 
Pleaſure, and in it ſet off the Hei — of the Arch C E, 
and at the Points A and B raiſe Perpendiculars AD 
and BF, each equal in Length to half the Heighth CE, 
and draw the Lines DE and FE. This being done, dis 
vide theſe four Out-Lines A D and DE, and EF and F B, 


each into the ſame Number of equal Parts, and draw the In- 


terſecting Lines as before directed; and they will form or 
make the Arch AE B, which was required to be drawn. 
Note, If the Arch i is required to be quieker or flatter on 
the Hanſe, it is but le „ or Miofterd ing the Per- 
pendicular Lines AD _ BF. | 


F —_ — TY ** a 4 * — — 2 4 1 3 ” 
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"PROBLEM XV. 


To draw a "© the Turf Gothick Arch, or Oxi, by 
the Interſedtion of a 


FIGURE A. 


Finz Tü the prick d Line AB, and halve it at 0 : 
and from -B raiſe the Perpendicular BE, equal in 
Length to the Heighth of the. Ramp, and of WITH the 
Line AE, nd from: C draw CG perpendicular to A B, 
in which take D G equal to the Heighth of the Arch. 
Then at the Point A raiſe the Line A F perpendicular 
to AB, and equal to one Half of the Heighth of the 
Arch, and continue BE to E, ſo that EH be alſo equal 
D to 


? 
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to half that Heighth, and draw the Lines FG and G H. 
This being done, divide theſe four Eines X F and FG, 
and G H 2 H B. each info the fame Number. of equal 
Parts, and draW the Interſecting Lines "+ before directed, 
and they will form or n W e n wes: 
required t to be me * AE af 


Ul 


* * 


—— 2 WY. 1 


PROBLEM XV. 


2 9 ff rike or draw Gothick Arches by Reap! of 
| ak's P other Arches. did on | 


F b B v. 


2 


71 R 8 T oe. the Baſe Line A B, and ſet off che. * 
Thickneſs of the Arch from A to C, and from B to O, 1 
— 5 divide C O into three equal Parts in the Points D. Þ 
and E, about Whcih deſcribe two Half-Circles Ci E and 
D O. Then taking CO, or DO, each of which is two Y 
Thirds of C O, between yqur Compaſfes, and ſetting one 
Foot in C, with the other ſweep the Arch E E, and the | 

| Compaſſes remaining open'd to the ſame Diſtance, {et one 
Foot in E, and ſweep the Arch CF. And in like Manner 
{weep the Arches D'G and O G, from the Centres O and D, 
and from the Interſection of the two Arches at F, through 
the Centre E, draw the ſtraight Line FM; and from the 
Interfection of the two Arches at G, thro? the Centre D, 
draw the ftraight Line GH. The Centres D, E, F, 
and G, being thus found, take AD in your Com- 

aſſes, and ſetting one Foot in D, with. the other ſtrike 
the. Arch A H, in v like Manner, Wich the fame Diſtance, x 

and one Foot in E, draw the Arch.B M. This being done, 1 
te En between your Cot mpaſſes, and ſetting one Foot in 
G, ſtrike the Arches? K, and HL, and alſo with the ſame 
Dillance, and one Foot. in F, deſelibe the Arches K and 


L M, and the be raging & Arch CAL BO. is drawn. - 7% 004 
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Kind by Mean} of Circular Arches. 


F'I'GURE XV 


WT draw the Baſe Line & B ad fer of thi Thicks 
1 neſs of the Arch from A to C, and ſrom B to F, 
10 wide CF inte five equal Parts, upon which deſeribe- 
four equal Haff-Cireles, D and E being the Centers of the 
outermoſt ones. © This being done, extend your Cornpalles. 
from F to D, or from C to E, and ſetting gone: Foot in F, 
with the other flrite the Arch DO. The Corhpaſſes re- 
maining this 6pen'd; ſer one Foor in D, and with the 
other draw the Arch O F. In like Manner, upon the Cen- 
ters E and E with the ſame Diſtance, draw the two Arches 
CN and DO. Then from the Interſections N and O of 
theſe two Arches, through the Centers E and D of the 
outermoſt Halit ircles, 9 the ſtraight Lines NL and 
O Gof Lengehs at Pleaſure, and on the Centers E and Dy 
with the Diſtance E B, or A D, between your Compaſſes, 
ſtrike the Arches BL and AG. Moreover, extend your 
Compaſſes from O to Ob, or from N to m, and with one 
| — in O, draw the Arch 51, and with one Foot in N, 
the Arch m I. Laſtly,” take the Diſtance O G, or NL, 
in your Compaſſes, and on the Centers O and N draw 


the Arches GK meat amd che 5 1 150 yy, 
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PROBLEM XVI 


To draw a Shipwright's Arch, by the Interſeflion 
of firaight Line, 


FIGURE XVII. 


F IRS T draw AB, the Baſe Line, py NY A and B, the 
Ends thereof, erect the Perpendiculars A G and B E, 
whoſe Difference in Length or Heighth muſt anſwer to the 
Rake of the Arch, or Ceiling of the Cabin, and draw the 
Line CE, which halve in the Point D. This being done, 
divide AC and CD, and BE and ED, each into the ſame. 
Number of equal Parts, and draw the Interſecting Lines 
as is taught in the foregoing Problems, and "we 9 form 
or 1 the 1 So ADB. 


2 R O BEE. M XVIII. 8 
Ty drawa Bou Arch oh the Interſeflim of ſraight | 


iner. 


FIGURE XVID. 


F IRS T draw the Baſe [is AB, and halve it C: Then . 
draw the Line GH of a Length at Pleaſure, parallel 
to AB, or perpendicular to CE, (which is a W R 5 
lar to A B, drawn from the Middle Point C,) and at a Diſs 
tance from it, equal to the Heighth of the Arch, anddraw 
the Lines AD and BF. Then take CE in your Compaſſes, , 
and ſet it off from E to D, and from E to FE, and draw the 
Lines AD and BF. This being done, divide the Lines 
AD and DE, and BF and EF, each into the ſame Num- 
ber of equal Parts, and draw the ey will ee or aw 
taught in foregoing Problems, and they will or make 
the required Arch AE B. 5 N 


| Notes 
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. Nate The afpisfail Arch i6-very ndtiPBir HEE yi fed _ 
wide Sparids, or Spaces, where there is not Conv dae 5 
raiſd a Semicircular Arch, as in Vaults under Streets, 
Arches of Bridges, where great Strength is 8 
becauſe the Butments of this Bon- Arch are much ſtronger 
than thoſe on — * Elli be on, 85 2. 
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PROBE MINS, 


To draw the 200 Slew Edges of a wifes 
- e Wafer. 


/FI CURE X3. 3 q 


HE deen 28 repreſents the in id an 
Tag Edg a g Schbfetteꝰ d . Wen ar 


Door, or Win ahh os from the Beginning to 
the Springing of 75 Arch, plays or;lels, according to 
the Humour of the Bilde, a ad oh 2 Crown lies level _ 
| ay ſplaying, the outward Arch even with 
be Head of ane Kh he "Geſtion 7 4 
5 Nee . Edge AF 5 I tha zit mall dumi-. © 
niſh gradvallyifrom' nothing it 2 own. Q 
of nk Jaume ab the 8 pringing 2 5 0 * n 
FinsT draw che'Baſe Lim ul tothe \ 
Window and Splays bf both 12 und. hal ve 
from it raiſe ge IF*to AB, 
Splays. baits om 
H to; aid ſerting © 
the Semicirele CE, ani gp 
atPlezſhrez to tht Rafe 
fran it, ei uabtot W 
the Mieight H between your 
H Tron Fits'E,an 
and dw che Lil N E f f. — 
A and. E, and BG and FG ee 


H ane Je draw, the”In Wee + | 1 
asd bas 4. aid? & 5363 go 282 tau 
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and draw the Line DB, 


thro the Diviſions of 9 draw Lines parallel to A 
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taught the foregoing Problems, and they will form or 
make the Arch AF B, which will {play gradually from no- 
thing at F to AC of. DB, ch 18 3 Was ee to 


be done. 3 
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P R O B oh E M. XX. 
T 0 "a fed the e Angle, or | Mirre-Bracke of a Cu ve. 


115 111 


725 FIGURE xX. e 


FH N87 Pan ner Baſe AB of che Pe Bracket, and 
from A draw A D, rpendicular, and equal to it, 
2 7 continue the Line DA to C, 

{6 that A C bealſo equal to AB; then extending your Com- 
paſſes from A to B, and ſetting one Foot in A; 2 the other 

delcribe the Arch, 15 Quarter of a Circle C B, and from 
the Point D draw DF, perpendicular to DB, and equal to 
DA, or AC, and another as BE from B, likewiſe equal 
to Da, and draw the Line FE, which will be Kr BK 
DB. This being done, divide A B into a Number of 
equal Parts, not exceeding two Inches and an half, and 


touch the Arch 3 which continue out to the Ling DB, 
and this Line will be divided likewiſe into the ſame Num- 
ber of equal Parts, as A B is. Laſtly, from the. Diviſions 
of the Line DB, draw Lines Parallel to DE, and in each 
of them, from D B, lay off its Reſpection Parallel, (from AB 
to the Arch BC,) and at the Points whereat they end 
Rick {mall Nails, or Pins, and take à thin Lath, — bend 


it 
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it round the Nails, or Pins, obſerving that it touches thee 
all, and with a Penal, or any Thing elfe; p 

make a Mark, deſcribe the Arch FB round na * 
of the Lath; and this is 0 Arch for the Angle, or r Mitre 
etz b e de SO Dt... 
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PROBLEM 


To find the Angle, or Mitre- Arch of a 41 
 Gronm, ai Fe > JR Heber are Semi- 
care > 4A 20 CS A ebe web re 1 

XXI. 1 al , (16 : * . 


run 
13 93 


— draw the Line AB, itn WEL ot 
B thereof, let fall the Perpendiculars AC-and BD toit, 
and each of che fame L. as it, and draw the Line CD; 
then halve the Line A B in e, N Pk the Diſſance Ag, 
or e B, about the Center e, deſcribe the Semicircle AFB, and 
draw the Line A D. This being done, at the, Points A 

and D raiſe the Ling.AG and. DA. perpendicular to AB, 
each equal in Length to the Heighth of the gemicircle e F, 
and draw the Line G H. Laſtly, divide the Line A B into 
any Number of equal Farts, theo! the, Diviſions. of, which 
draw; Lines to rouch the Semicircle AF) B. to BD, 


and to divide night Line AB; then ee 
are drawn DES Diviſions of 1. andi in each of fo 


17 : of th 
bich zz the 


— * 
5 3 I 
305 * f | ro >» 
= 73 1 Be 1 * 1 . 44 — _ L 
. 4 #1 ol 7 : 77 I ct BY © * 
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"PROBLEM. XXII 


To find the Angle, or Mitre-4h ch of a Re eulay 
_ Grow, when to Inter ſecting Arches are Go- 
thick ones, viz. ' ſuch as are Jury | pow to be 


drawn pr Pega xy. © © 
* FI G big R E XXIII. 


IRS ET ran. the Lines A B. BD, DC, AC, nin 
the Manner as was ſhewn in the laſt Problem, and upon 
AB and BD deſcribe the Gothick Arches A FB and BL D, 
according to the Directions laid down in Problem xv. The 
divide the Line A B into any Number of equal Parts, jo | 
from the Diviſions thereof draw Parallels to BD to touch 
of come to the Arch A F B, and divide the Line AD, and at 
pores: A and D raiſe the Perpe ndiculars A G and GH, 
equal to Pe, and draw the CTRL GH. , Then draw 
as to A & from'the.Diviſions'of A D, and in each f 
them from A D ſet offt its Orreſpondent p 1 11 (from AB 
to the Arch AF B,) and at the Points wh hereat they Nin 
ſtick in Nails: This being done, if 4 thin Rüle be 2 
round them, ſb as to FRA them all, and à Pencil, or 
other Thing proper to mark with, be moved round the 
Edge of the Rule, the Mitre-Archt A1 will by t this Meats 
be deſcribed: | 220M gn 4 2411 SHES 13 TIC 1. + # 
Note, In this Figure, and all other; : he Hanſes wy 
Ment after you have made the equal | Diviſions] and drawn 
the Parallels 5 555 to the fotegbing Rules, before vou 
delcribe the Arch ſought, divide the firft 7 5 ſecond Divi- 
ſion next to the ſpringin ging Foor df every Arch,” each into 
two equal Parts, from whence ae othe Pirdlith as is be. 
fore taught, and ſet off their Heighths or L 9 8 in the 
other Parallels; and by this Means your Han will have 


its true Bearing, and not be crippled. 


wy 
4 * 
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PROBLEM XXII 


7 the leſſer Arch of an Ir egular Groin be a | given 
Semicircle, it ir required to form à larger one, 


(nota Semicircle, ,) fo that the Interſettion i 
thoſe two Arches ſhall beget, or make the Arc 

Line of the Angle to hang pependicular over 
 tts Baſe; as alſo 10 draw that eee of 


| Ze * 


F 1 or RE E XXII. 


IRS 7 aw the Lines AB and CD, to repre« 
ſent the Walls from whence. the Arches {pricg, and 
draw the Line CB, and on the Line AC deſcribe the Se- 
micircle AEC, * divide AC into any Number of e qual 
Parts, from hence draw Parallel Lities to CD, to x W 
or come to the Arch AEC, and if thoſe Parallels are con- 
tinued out to the Line CB, they will divide it into the 
ſame Number of equal Parts, as A C is; and if from each 
of the Diviſions of this laſt Line Parallels to AC are 
drawn, they will divide the Line A B into the ſame Num- 
ber of equal Parts, as AC, or CB, is divided into. This 
being done, continue A C to I, ſo that AT be 1 to E f, 
and continue DB to K, ſo that K B be likewiſe equal to 
Ef, or AI, and draw the Line I K. Moxeover, at the Points 
C and B raiſe. the Perpendiculars CN and BOto CB, each 
of the ſame Length as Ef, or Al, or BK, and draw the 
Line NO. Laſtly, from the Diviſions of A B, draw Parallels. 
to AI, (that is, —.— the Parallels draun from the Divi- 
ſons of the Line CB tothe Line I K,) and from the Diviſions 
of CB Parallels to CN. Then ſet of the Hei ighthsor Lengths 
of each of the Parallels in the Semicircle AEC. upon the 
Correſpondent Parallels to AI and CN, and Rick i in Nails 
Ch they terminate; and if a Lath be bent round them, 
ſo as to touch them all, and a Pencil be moved round the 
Edge of it, the Arches AHB and BMI will be found; 


which was required to be done. 
F Note, 


AR "of SouxD. Bvxi/DING: 
6 The Prick d Lines in this, and all other Examples 


1 23 


of this Kind, thew that one Parallel Line has a Relation 


with the other. For Example: The Lines f E, gh, and 


IM, are all equal to one another; fo that if the three 
Arches AHB, AEC, and CMB, were raiſed perpendicu- 
larly upon the Lines AB, AC, and CB, and a Line 
drawn from H to M, and another from M to E; then 


would the Line HM be parallel to, and directly over the 


prick d Line b 7. In like Manner, the Line EM would be 
Parallel to, and directly over the prick d Line fb. Under- 
ſtand the ſame of the other Parallels and prick d 'd Lines i in 
this Fi Bure, and any others of the like Nature. 


LY I 


PROBLEM, XXIV. 


If the leſſer Archof an rr egular Groin be a Schenk, 
Arch, it is required to form the greater, (which 


will not be Circular, ) fo that the Inter ſefion of 


theſe teu Arches, ſhall beget the e, of 


the Angle to hang perpendicularly over its Baſe, 


and 10 745 this Arch- Line of the Angle. 
F 1 G U R E XXIV. 
IRST draw the Lines AB _ CD, to regain the Walls 


from whence the Arches ſpring, and upon BD deſcribe 
the given Scheme-Arch BHD, and divide BD into any 


Number of equal Parts, thro the Diviſions of which you 


muſt draw Parallels to the Arch, as above; and when the 
Line AD is drawn, continue thoſe Parallels to it, and 
they will divide it into the ſame Number of equal n 

as A B is; and from each of theſe laft Diviſions draw Paral- 


lels to divide the Line AB into the ſame Number of equal 
155 as BD, or AD, is divided into. This being done, at 
the Point A draw the Lines AL and AN perpendicular to 


AB and AD, each of the ſame. Length as 2H; and from 


the Points Band: D, the Lines BM and DO, and draw the 
Lines LM and NO. Laſtl Yo if Parallels are drawn from 


the 
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the Diviſions of AB Bd AD. abut. very: [ine Way as 
in the laſt Problem, and you lay off upon them the pr 


lels in the 8 ch B HD, and proceed according 

the Dirnen above, Fo! will form the Arches: AE Band 
. You, need not mabe uſe of the Wied Arch 
Ak, in the ae of the Centtes for aer . or 
Maſons to turn their Arches u 7 becauſe the two 
Arches A EB and B H D do interſect each other, and make 
the Angle or Edge of the Groin hang pei 
its Baſe; and therefore the Uſe thereo! 


is only in the fra- 


ming of Ceilings, or the wht, ge; the. "Mops of's 


Hip 9 * : 3 
The Eud tes III. 
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rn OR L E M XXV. 


8 one Centre giden 
Groin, to form the other, ſo that the Interſec- 


tion thereof ſhall produce the Angle, or Mitre. 


Arch, wh 3 over its Baſe: 
And, moreover, to 2 the Carve thereof.” 


FIGURE xxv. y 

D A W the Lines AB and BD; and D © and 
— CA, each equal to one e to repreſent 
the Walls from whence che Arches fpring; and on tlie 
Line AB deſeribe the given Arch AE H. This being done, 
divide the Line A B into any Number of equal Parts, from 
whence raiſe Perpendiculars to AB to touch the Arch AFB) 
and draw the Diagonal 
the Line EF; and ſet i. 
AD, CD, CB, BD, from A to O, from A to I, fro 
to P, from C to 8, from C to L, from D to E, from D. 
to T, from D to V, and from BIto M, and from B to Z, 
and dran, ö Lines QP; LK, 8 T, LM, and ZV. 


Now 


icularly over 


en for an e 


Lines AD1and-CB. - Then take 
lar to the Lines AC, 


4 28 "IT 
r * 1 * id 
: * © * 
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Now divide the Baſe Lines BD, DC. CA, AD, and BC, 

each into the ſame Number of equal Parts as AB is di- 
vided into, and from the Points of Diviſion draw Parallel 
Lines to touch the Lines OP, ST, VZ, CM, and IK. 
Then take the Lengths of the Perpendiculars to A B, drawn 
to touch the given Arch AFB, and ſet them off in the 
correſpondent Parallels, drawn' f the Points of Diviſion 
of the ſeveral Baſes upwards, and the Arches B D, Doc, 
Cq4, AbD, and Cn B, will be deſcribed as in the fore- 
going Examples, (Figure xx11, & xxrv.) whoſe Heighths 
xy, wv, 14, gh, and gn, are each equal to EF, as like- 
wiſe all the other correſpondent Heighths, from the Baſes, 
to the Curves that are formed. | 


PROBLEM XXVL 


The Arch-Line of a large Ceiling, or V. ault, ” 
poſed to be Semicircular being given : How 

to 4 7.45 the Curve of a leſſer Arch, that ſhall 
imer ſect the Side thereof, to give way for Doors 

or Windews, ſo that therr Tater felling ſhall 


produce the Groin to hang perpen dicularly over 
it Baſe; as alſo to form the Curve- Line 


thereof. 
F 10 U K E XXVI. | 


17 IRS T draw the Lines AR B DC, and CA, to 
repreſent the Walls from whence the Arches {pring, 
and deſcribe the two given Semicircular Arches'O AB, 
CLD, and in the Line BD ſet off the Spand of the Inter- 
ſeecting Arch from v to r. This being done, ſet off the 
. Heighth you deſign to riſe the leſſer Arch v4 from g in 
the Line AOB, ' perpendicularly to touch the Arch i K hb, 
and from v to R, and 7 to u, and draw the Line Ra, which 
halve in the Point x, and draw the Line xy, parallel to 


vR, or r v. Then ſtrain a Line, or lay a ſtraight Rule 
«| from 


The AKT of Sounn BuripiNG 2 E 


from b thro g towards æ; as alſo from x thro! , towards 
x, and theſe two Lines will cut one another at x, from 
whence to the Points v and : draw the Lines & U and. &. 
Now ſet off gh perpendicular to xt from & to w, and 
from : tos, and draw the Line sw, and divide g B into 
any Number of a Parts at pleaſure, from the Diviſions 
of which draw. Perpendiculars to g B, to touch the Arch 
BOA between the Points B and 5, and divide vy and yr, 
the Halves of the Baſe vt, each 1 into the ſame Number of 
equal Parts, as gB is divided into; as likewiſe the Baſe xt; 
and fram the Points of Diviſion draw parallel Lines to 
touch the Lines #R and 57: This bein ny The we 
Len gths of the Lines that were np or rot 
6 of Divition of Bg, perpendicularly . ro Wh, the 
Part Bh of the Arch BOA, pn. ſet them off i in the cor- 
reſpondent Parallels from y v to æR, . from yt to x6; 
as likewiſe from xt to ws. Then, if at the Extent of 
= Line as you; ſet it off in the Parallels, you ſtick in 
Nails, as in the foregoing Examples, and Nas a thin Ruler 
about them, you will de ſcribe the ſought WN 17 and 
wt, whereof vx t is the true Interſ RE ch, and wt 
the Curve Line of the Groin that is erg thereto. 


After the _ fame: ger the Arches 9x and, kj p are 
Wes nth att hoe aaron * 


24 4 #0 


3 


— : — 'W as K 


— _—_ 


== PROBLEM XXVE-- 
T he Arch. Line of a Ctiliug, ar Vault, \uppoſed 
1 he e 1225 6 17 Zo for 


is Curve of . £0 S* or 
Ber ire: i = dhe Side 


— . ts 70 m the jy 
FIGURE "vm. 


; ” IRST deſcribe. the Lines AB, B e 
T epreſenting the * from d. 


— 


22 The ART of SounD BuirviN 6. 
| I pring, and in the Line AC ſet. the Spand of the Arch I x, and 


on the Lines AB and CD deſcribe the Semi-Ellipſes AOB, 
CL, repreſenting the given Arches. Then take the Heighth 


you defign to riſe the leſſer Arch, and ſet it perpendicularl 
from the Line AB, as at e, to touch the Arch AB at 2 
Alſo ſet the fame Heighth from k toi, and from 
& to 4, and draw the Line 7 q. This being done, draw 'a 
Right Line at pleaſure from F thro e, towards o, and ano- 
ther from m thro” n, cutting it in the Point o, from which 
draw the Lines ok, ox, and take mn, the Heighth of the 

leſſer Arch, and ſet it perpendicularly from o to p, and 
from & to l, and draw the Line p]. Then divide Ae into 


any N umber of equal Parts at pleaſure, from the Diviſions 


of which draw Perpendiculars to AB, to touch the Arch 
AO B, and divide the Lines x u, nk, and ok, as in the laſt 


Problem you did the Lines v, yt, and xt, and driny Paral-' 
lels as there. Now, if you take the Lengths of the Lines 


that were drawn from the Points of Diviſion of A e, per- 
pendicularly to touch the Part Af of the Curve AOB, and 
ſet them off; in thecorreſpondent Parallels, from kx todes 


19, and from ok towards Ip, and at the Extent of each Line 


ſtick in Nails, as in the foregoing Examples, you hey 4 de- 


fcribe the fought Arches k mx; and Xp. 
After the very {ame Manner may the Arches vt and 


tw be drawn. 


<4 
* 


P ROB TL E M XXVIII. 

The Arch of a round Tower, or any other Circular 
Building, being, given, wherein a ſemicircular 
Window is to ftand; how to form a Centre ſo, 


I that the Maſon, or Bricklayer, ſhall twin their 
* Arches thereon without  crrppling 2 DON. ho 


e 


FIGURE XXV. 


IRST 7 EW the ck AFB [OI the Centre E, to 
repreſent the Arch-Line of the Wall, and ſet the 


ind 


Width of the Window from c to D, which halve at H, 
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And draw the Line LM, which halve at N; from whence 
deſcribe the Semicircle L O M. This being done; divide the 
Semidiameter LN into an yu Number of equal Parts, from 


the Diviſions of which draw parallel Lines to OL, the 
Arch of the Quadrant; which Parallels continue out to di- 
vide the Arch FC into the fame Number of Parts as 
LN is, and from the Points of Diviſion in the Arch FC 
draw Perpendiculars to the Parallels, each' equal in Length 
to the correſpondent Parallel of the Quadrant LO; and 
from the Points of the Diviſions of the Line H C, (made 5 
by continuing out of each of the aforeſaid parallels,) 2 
Right-Lines to the extreme Points of the aforeſaid P 
diculars, as from G to H. This being done, if the 1 
GH be laid off in the Parallel ON ĩontinud out from H 
to I, and the reſt of theſe Lines laſt drawn be laid off in the 
reſpective Continuations of the Parallels, the extreme Points 
of theſe Lines being joined, will form the Curve C | 
which, when ſet in its due Poſition will hang perpendicu- 
larly over the Arch CF, having its Points co - inciding with 
: 1 Extremities of the en culars drawn from the Ex- 
tremeties of the * drawn x ron the Dirifions 


| of the Arch CF. 


SECTION III. 


be: the Formation 7 Nichen, 55 = 
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the Plate AC B level in the Hide where it is to * 
An 


24 T he A RT r SOUND B vu ILDING. 


and upon it ſet the Front- Rib ADB perpendicular on AB. 
This being done, deſcribe the Quandrantal Ribs DC, DE, 
DF, DG, and DH, each equal to AD or BD, and place ' 
them about eight Inches and a half from one another on 
the Plate AC B, as at C, E, E, G, and H, ſo as to meet in 
dne Point at D on the 3 of the Front - Rib ADB; 
and thus is one half of the Work finiſhed. And after the 
dame Manner may the other be 4085. 5 


* * 


"I 


ens LEM XXX _ 
How to form a Semicircular Nich by the T hick- 
neſſes of Buards, or Plauks, and IN the Be- 
vel of each Thickneſs. re. 


FIGURE XXX, 


IRST deſcribe the genücircle on is: Front of the 
Nich ADB, and divide the Heighth 2D into equal 
Parts, according to the Thickneſs, of the Board or Plank, 
bf which you deſign to make the Nich. Then deſcribe che 
Thickneſſes from whence the Bevels are taken, and draw 
Lines equal to the prick 'd Lines in the Example. This 
being done, take the prick l Line 12 in your Compaſſes, 
and on the under Side of the Board, or Plank, of which 
you deſign to make che fuſt Thickneſs, F 4 Semicir- 
cle from 1 equal to ADB, the Semidjameter being equal 
to the prick'd Line 12. Then ſtrike a {ſquare Stroke on 
the Edge from 1, to find the Centre for the Semicircle on 
the upper Side, of the ffirſt Thickpeſs, as at 35jand take.the 
prick d Line 34 in your Compaſſes, ſetting one Foot in 
With the other draw a Samicirale on che u per Side, of che 

firſt Thickneſs, whale Semidi 
Line 34. Having an Arch deſcribed on each Side of the firſt 
Thickneſs, wich za narrgw Turning - Saw cut directly thro' 
the Aide on each Side the Board, or Plank, and ſo 

you will have tlie, true Bevel fi Curve thereof. 
Now, to make the ſecond Thicknels, deſcribe the Semi- 
circle laſt. drawn on the under Side; thereof, 25 vou did ya | 
the 


er is W the prick d 
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the upper Side of the firſt Thickneſc, 34 being ally the 
Semidiameter equal to it. Then ſtrike a, ſquare Stroke 
from 3 on the Edge of the Board, or Plank, to 1111 the Cen- 
tre for the Semicircle on the upper side of this ſecond 
Thickneſs, and take the prick'd Line 56 in your Com- 
paſſes, and ſetting one Foot in 5, with the other deſcribe 
a Semicircle on the upper Side of the ſecond Thickneſs, has 
ving its Semiidiameter equal to 56.  , Then with a Turing 
Saw cut thro the two Arches in the firſt Thickneſs, an 
the Arch- Line and Bevel of the. ſecond Thicknels, will be 
finiſhed. 

' Toad cbs Arch-iine cad Wow ale third? Thickneſ 
you: are to proceed after the ſame Manner as in the Fel 
and ſecond Thickneſs, and ſo of the others. 
Having your Thickneſſes all ready, according to their true 

Arches and Bevels, {et them in and well made Glue, 
letting it ſtand till it be quite , and with a Compaſs 
ee ng- Plane, a little quicker! than the Arch of the 

Wark plan the Inſide ws all i it be fit Yor the Pap 
pol TINY OG Xl ; 
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8 5 Aae ah rwo. Figures 33 ant; 33 a ih 
ang a Semi-Ellipſis, rępreſenting the 
the Ribs Rand, and being equal to A DB 88 Fe 
prigh'd Lines In, lo, Ip dg AR. N 
Lines of the Ribs D, f D, D., D, and, R HDA 
wiſe.do:the Lines 45 f, 438 $ Ng 4 and... lg Fer 
Gioulars 62, 5 u, cu, dm, ex, and f., POO 
kag-of-the Ribs O, D. D. , 10, a which TL 
equal in Length to CP; obſerving that within, thoſe. 
tlie different Arch e che deſcribed; wix- T = 
cb h 4 Madrant e ** 9 82 811 | 


off} 


— . — — 

— 152 * 

ö — —— — — — — 
# 


and fgh being Semi- Ellipſes equal to one another. The 


is equal to ig. Moreover, the Baſe Line 9 £'is equal to 


nlake the firſt Thickneſs, and on the under Side ahem 


mi-ttanverſe Axis is equal to the prickd Line 12, and 
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and is equal to the Arch of the Rib e D. The Lines us, 
K 14 to Kb, bu are the Semi- tranverſe and Conjugate 
Axes of a Semi-Ellipſis, whoſe Arch sh is equal to the 
Arch of the Rib FD, ebich may be ſtruck either with a 
Tramel, or by the Interſection of Lines. Moreover, the 
Lines Sz, Sv, equal to vc, cx, are the Semi- tranverſe and 
Conjugate Axes of a Semi-Ellipſis, whoſe Arch is equal to 
the Arch of the Rib ? D, and 15 of the reſt. 
Now having the Ribs all ready, ſet the Front-Rib ADB 
perpendicular on the Plate Ac B, as at AB; and fix the 
Feet of. the ſhort Ribs on the Plate AeB, as at e, f, g, 
h, i, which correſpond with the Points u, o, pa J, r, and 
their Points a, b, c, d, e, to the Crown of the Front Rn at 


D; and thus wy you | finiſh 492 5 Work. 


1 
* 7 * — 


Coy * 8 2 
* 
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PROBLEM XXXII. 


How to form an Elliptical V ich by the Thick- 
me of Boards, of Plants. (See Fi 1g. * 


FIGURE XXXIV. 


IRS 70 on a Drawing Bond, or Has, deſcribe (Hin 
XXXIV, XXXV, XXXV1, and xxXxV11,) the arch A EC 


nt of a Circle, and the Arch op is a 
Ellpſis; being the two moſt different 
Arches of the Nich. The Arch fgh repreſents the firſt 


Thickneſs, and is equal to ACD, and the perpendicular 
Lines un and gp are equal to eB, and the Baſe Line 155 


ik, whoſe Arches In, o p, wn. thelr Bevels, do ſtand Par 5 BY 
pendicularly ovet ig and tk. Z 
Now take the Board, or Plank, of which Fendt to 


deſcribe a Semi- Ellipſis equal to ADC, ot f gb, whoſe Se.. 1 
Semi-Oonjugate to 13: Then at f ſtrike a ſquare Stroke 3 


on n the — of the Board, or 1 to find the Middle f 
| the 
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the Baſe tothe Elliptick Arch on the upper Side of the firſt 
Thickneſs at 4 hols Semi-tranverſe is equal to the prick'd 
Line 45, and Semi-conjugate equal to the prickd Line 46, 
by Means of which deſcribe an Blliptick Arch on the upper 
Side of the firſt Thickneſs.. Then by Means of theſe two 
Elliptick Arches, deſcribed upon the upper and under Side | 
of the Piece, with a — faw. out the Curve and 
Bevels of the firft Thickneſs. 

| To find the Arch and Bevels of the Ae! Thickneſs on 
the under Side of the Board, or Plank, of which you deſign 
to make it, ' deſcribe an Elliptick Arch equal to that on the 
upper Side of the firſt * Thickneſs, whoſe Semictranverſe 
and Semi-conjugate Axes are alſo equal to the prick d Lines 
45 and 46. Then from 4 ſtrike a ſquare Stroke on the 
Edge, to find the Middle of the Bale Line to the Arch on 
the upper Side of the ſecond Thickneſs, whoſe 'Semi-tran- 
verle is equal to the prick d Line 78, and Semi- conjugate 
equal to the prickd Line 79, and with a Turning-Saw, 
as before, * out the an and Bevels 4 heces _ * 
of the aN | 
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IIRS T. deſcribe a Circle equal go the Breadth 0 
Well. Hole, whoſe Diameter is UW; 1 58 alſo 


os WL the F ormativn of Twiſted Rails, 


ther om the ame Centre, "whole * eter is 12 | 


repre- 
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repreſent the Plan of the Rail, and divide the Circumfe- 
rence of the greater Circle into the ſame Number of equal 
Parts as you would have Steps once round the Circle. 
This being done, take the Back, or Rake, of the Bracket 
equal to CF in your Compaſſes, and ſerting one Foot in 
A, with the other ſtrike the Fre” h: Alſo take the Heighth 
of one Step, as AC, Figure x1, and ſetting one Foot in B. 
with the other ſtrike the Arch i; and when this is done, 
take the Diſtance from A to h in your Compaſſes, and 
ſetting one Foot in h, with the other ſtrike the Arch k, 
and take the Heighth' of two Steps, and with one Foot in 
C draw the Areh I, to interſect the Arch, and ſo on. The 
Interſecting Points 'of the Arches bi, and &1, and no; and 
#5; and 54, are all at the fame. Diſtance from one another, 
| a? the Lines Bh, Ck, Dn, E, Fr, Gt being che Riſing 
or Heighths of che Steps in Figure Lx, Bb being the 
Heighth of one Step, C & of two, Ds of bn Ep o wur, 
Fr of five, Gf of fix. Now if theſe Lines are raiſed. up 
perpen pendicular on the Circle ADG, it is evident that the 
Point of Interſection of the Arches h and i will ſtand per- 
pendicularly over the Point B; of the Arches k, / over C; + 
the Arches.» and o, over D; of the Arches p and FA over Hs 
of the Arches r and 3, over F; and of the Arches t and u, 
over G. Now if Nails be ſtruck i into the interſecting Points 
of the ſaid Arches, and a. thin Rule be bent round them, 


you may deſcribe the Arch Ahknpre by the Edge chere, 
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der into how many Pieces you plue the Rail; which in the 
Semicircle let be fix, as in the Example. 

Now divide the Sertiicircle into ſix bw * a8 EE 
OM MS, _ — _ from each uf, _— 


6 oR, . — Arr? ca to Hs as alſo another from | 
N toy, parallel and equal to AM; another from T to 
parallel and equal S A; another from to B, parallel 
equal to L A; another from E to H, deni e ep 
DA; and another from Lito P, N and equal to R A. 
From the Point A draw the Line A B, perpendicular to 
AE, and equal to the Heighth of one step; alſo at the 
Points R, 5, W, B, H, P, draw the Lines RL., VZ, WX, 
BC, HI, PO, all equal to the Heighth of one Step, and 
reſpectively perpendicular to RG, yYN, TW, YB, EH, 
LP, and: draw the Hypothenuſes EB, LG, ZN, TX. YC, 
EI LO, bi 

This dan done, ſer off the Width of the Rail rode Rtod, 
G to i, N to o. T tom Y to 4, E to f, and L. to n 
ſet the Stem of a Square on the Line E B, till the Blade 
thereof touches the Point 4, and draw the Line d. More- 
over, ſet a Square on the Line GL, and where' it cuts the 
Line RG, as in the Point i, draw the Line hi; and in like 
Manner 7 the Lines Po, u n, XA, #f, | and 5 n m. Then 
the Angles Ede, Gi -, Np o, G. and the reft of the little 

black Spaces, as you ſes in the Figure, do repreſent the 

Twiſting of each Piece, and what muſt be taken off from 
the Back at the lower End, to make the Twiſt of the Rails. 
The Lines being drawn, you ate next to conſider after 
what Manner es are to be applied in the * of the 
Rail. 

Take the Piece of Timber, of which you "7.3% to 
make the firſt Length, which is repreſented in Figure XL1y 


and OW one Side thereof — and cut it to its Bevels 
| ac, 


* 
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ac, bd; anſwering to DR A and RDA, Figure Xxx1x; 
and both Ends thereof being alſo cut to the Raking Joint 
of the Rail, proceed thus: Take that Part of the Raking 
Arch in Figure XXxV111, Which anſwers to the firſt Length 
of the Rail, as A in the Arch Ax, and lay it on the up- 
per Side of Figure XL1, from I to h, and ſtrike the Arch I); 
then take Ee, equal to Gh or Ny, in Figure xxx1x, and 
ſet it on the Line b:4 from h̊ to m, (Figure x11,) and ſtrike 
a ſquare Stroke at Pleaſure from m to g; alſo take cd equal 
2 i, or po, Nc. and ſet it on the Line from m to g, and | 
draw the Line hg, which repreſents: the Back of the Rail 
hen it is work d, and is equal to E d, or Gi, or No, Tc. This 
being done, repreſent the lower End af the Rail bg xi, at Right- 
— Angles to hg; as alſo the upper. End Jes n at Right-Angles 
' to le, and baſte out the inward Arch cm ſquare» from the up- 
per Side abc d, as mg; and take a thin Lath, and bend it 
cloſe to the Side thereof from c to g, whereon ſtrike a Line 
along the Edge of the Lath, and ſo the Lines Ih and cg are 
your Guides in backing the Rail: Which, when done, turn 
the Piece upſide down, and with the Mold ſtrike an Arch 
equal to 1h from à to , and baſte out the Side to the Lines 
Ib and ok. Then you have one Side, and the Back ſquar d, 
which is the greateſt Difficult y in the Formation of a Twiſt- 
| ed Rail, becauſe the two other Sides are found by gauging 
/ M ĩ˙· Ä | 
Note, If the Triangles in Figure xxx1x, and Lines 
whereon they ſtand be ſuppoſed to be raiſed up perpendi- 
cularly, then will the Lines AB, KL, yZ, WX, BC, 
Hl, PO, join to each other, and produce one Line perpen- 
dicularly over A, equal to ſeven Riſings or Heighths of the 
Steps. But in working a Rail of this Kind, you have need 
of but one Triangle ABcEd, becauſe they are all equal, 
and of but one Effect in working, they being drawn only to 


ſatisfy the Curious in the Nature of the Thing, 
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How to frame the Arch, er Mold F 
Kail to an Oval Pair of Stairs, Jo that the 
© ſame ſhall fland'perpend rn ak ee tak Pros 
Mie, or ui Yi we . man Ns 
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＋ hs. An: e Gand CE rho in: Wa 
as the Arch Ab knpre-is found in Figure Xxxxv11; 
Figure xl III bears the ſame Relation to Figure XL, as Fi- 
gure xxx1% does to Figyre XxVInl, and is made thus: 
r, ; L A oe means of Which the Oval is 
made; « being the Centre for ſtrikmg of the. Part Go. of 
the Oval, from whence: the Lines 4G, ab, al, are drawn; 
b the Centre for ſtriking the Arch u, from. whence are 
drawn the Lines bz, bm, and bn; and Ci is the Centre for 
drawing the Arch gu, from whence the Lines cg, c A; cu 
ire drawn, which Lines ſhew where the Rail muſt anſwer 
ſquare. _-- 
Now to ab raiſe 2 Perpendicular from hto 1. equal to 
the Riſing or Heighth of one Step of the Stairs, and from 
O to 40 raiſe a Perpendicular to P; raiſe, anqther to cu, 
from # to V; another der Rom to c A, from A to Z; another 
to cg, from g to h; another to Cn, from 2 to o; another 
to br, from t to u; an another to 4b, from ⁊ td 1. Then 
from I draw the Line 1, equal and parallel to ab; froin 
P the Line P'S, equal fas parallel to 40; from V the Line 
V, equal and parallel to uc; „ B the Line BF, equal 
and parallel to CA; from H the Line HL, equal and pa- 
rallel to ge; from o the Line oz, equal and parallel to ag; 
from u the Line # x, equal and parallel to th; and from 
1 the Line 14, equal and para llel to 4. This being done, 
at the Points a, n, 8, Z, E, I. & &, 4, to the Lines 2 Im, 
PS, VZ, BF, HL, ox, ux, 14, raiſe the Perpendiculars 
4D, mn, ST, Z V, EF, ML, 49 each equal in 
Leng, to the  Heighth of one Sten, 4 a draw 5 . | 
en 


32 The ART of Sounp BuirpinG. 


thenuſal Lines DG, »I, TP, IV, EB, MH, os, u, 15, 
and ſet off the Width of the Rail from G to e, I to % P 
to 3, V to x, B to d, N to k, o to p, u to v, and 1 to z, and 
ſet the Stem of a Square on the Line GD till the Blade cuts 
the Point e, and draw the Line ef, After the ſame Manner ſet 
the Stem of a Square on the Line u I, till the Blade touches 
l, and draw the Line 4 % and fo. draw the other Lines 4 &, 

Note, If the Triangles in this Figure were raiſed up per- 
ndicularly, then would 4 D, mn, S T, ſtand perpendicu- 
facly over 4, and 4 Y, FE, ML, perpendicularly over the 
Point C; and xs, yx, 45, perpendicularly over the Point 
b ; ſo that in this Figure you will have ctafibn for two 
different Triangles, becauſe there are two different Sweeps 3 
that are the Cauſe of two different Twiſts in the Rail; and 
ſo the the Triangles 4GD, V V, ate enough for ſquaring 
of this Rail; and always oblerve, that as many different 
Sweeps as are contain" 1 in the Ground Work of the Rail, 
there are ſo many different Twiſts, and conſequently ſo k 
many different Triangles, becauſe the Twiſt is found by 
Means of them. J OT. CORES 
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PROBLEM XXXVL_ 


How to form the Arch or Mold to the Hand- 
Kail of a Pair of Stairs that ſweep two Steps, 


* 


fo as to ftand perpendicularly over its Ground, 
and the Manner of ſquaring the ſame, without 
© Setting it up in its Poſition. 9. 5 95 | 


" FIGURE MV, XLV, XEVI XLVI: 
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LI RS T draw Figure XII, to repreſent the Ground - 'W 
Work of the Rail, whoſe Arch GC conſiſts of two 1 
lifterent Arches, one whereof is a Quarter of a Circle, and 
the other a Quarter of an Oval. AB (equal to AC, equal 8 
to CD, equal to BD) is equal to one Third of a Step, and = 
D is the Centre to the Arch CB: Alſo BF is equal to two 
Thirds of a Step, and FG is equal to one Step and two 
Thirds, 
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Thirds, by Means of which, and BF, is the Arch GB des 
ſcribed. GK repreſents the ſtraight Part of the Rail to 
one Step, and the Arch HD is drawn by gauging from 
the Arch GC, that is, it is drawn parallel to it; and the 
ſtraight Part IH is found by gauging from K G, or is drawn 
parallel to it. 

Figure xl v. ſhews the Mariner of drawing the Rake or 
Arch of the Rail, which is done thus: Draw II. equal to 
GK of a 94s xLIv. and repreſent the Tread of et Steps, 
as before, by prick'd Lines. Then divide that Part of the 
Ground-Work of the Rail that belongs to each Step into any 
Number of equal Parts, as AF into 5, and FR into 4. 
This being done, draw A B, BC, CD, in Figure XLV1. to 
reprefent the Riling and Tread of the Steps; and con- 
tinue out the Line CB, at Pleaſure, towards T, in which 
ſet the five Diviſions on the Ground of the Rail to the firſt 
Step, FE, of Figure xl. v. being equal to CI, of Figure xLv1; 
alſo ED equal to ik, DC to kl, C B'to Ia, and BA touT, 
Then will the Line CT, in Figure XLV1. be equal to the 
Arch AF of Figure xLv. draw the Line DT. Then is 
the Triangle CDT the Bracket to the firſt Step, according 
to the Sweep of the Rail; and as T C is the Length of the 
Ground to the firſt Step, ſo is TD the Length of the Rail 
anſwering to it. Then from' the Points 7, k, h u, raiſe the 
Perpendiculars i P, kQ, IZ, 48, to CT, and rake the fout 
Diviſions on the ſecond Step, and ſet them in the Line 
C, from C to B, and draw the Line BD; and then is 
B C the Length of the Ground to the fecond Step, and B D 
the Length of the Rail anſwering to ĩt. Draw Lines through 
_ theſe Diviſions,” as from F to n, G to n, and H to o. 
pendicular to G B; and fo your Perpendiculars are found, 
according to che Zomp: +-Brackets of each Step, and may 
be pieced t hu e 

In Figure, xl. VI. take IT 8 in your. om aſſes, ald with | 
that Diſtance, ſetting one Foot in A, in Figure AY, ſtrike 
the Alch m, and take! 8 between ydur Compaſſes br 
with one Foot in B ſtrike another Ach to interſe | 
Arch n. Again, take SZ, ot ST, in your Compalles, an 
with one Foot in the Interſection of the Arch , and this 
latter Arch, deſcribe the Arch u; aid take 1Z in our Com: 3 
e and ith one Foot ini C, defcribs an Ar Arch 's to in 

K e 
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ſect the Arch n; and thus proceed on, ſo that x q be equal 
to no, QP to op, PD to p, 4 to Bo, xs to on, gt to 
num, and tu to mD; as allo kQ to Do, iP to Ep, CD 
to 4 F, Ho to Gx, G to HS, F m to It, ED to Ku, 
LW tothree Times A B. The Points n, o, p, q, r, /, t, u, v, 
W, being found by the Interſection of Arches, as above, 
ſtick a Nail into each Point, and bend a thin Rule about 
the Nails, till it touches them all, then with a Pencil de- 
ſcribe an Arch round the Edge thereof, which will be the 
Arch A W, being that of the Rail to work by, 
Flure xLvII. ſhews the Manner of ſquaring the Rail, 
which is thus: Firſt deſcribe A E, the Square, or Ground 
of the Rail, being the ſame as that of Figure xLiv, and 
find the Centers to anſwer to the different Arches of the 
Ground; from whence draw prick d Lines to the Places 
where you deſign to join the Rail, as from G to B, from 
G to G, from H to E, and from H to d. Becauſe the firſt 
Step is to be joined in three equal Pieces, you muſt take 
one Third of the Riſing or Heighth of the Step, and ſet 
it from B to I, perpendicular to B G, and draw the Line 
MI, parallel A Tod) to GB. Now from M to # draw 
a Perpendicular to MI, to riſe ſo much as the Rail rakes 
over, which is one Third of the Riſing or Heighth of the 
Step, becauſe that Part of the Rail is one Third of the 
Length on the firſt Step, and draw the Line In, by which 
Means we {hall have the firſt Triangle IMs. Then from 
the Point C draw C q, perpendicular to GC, and equal to 
two Thirds of the Heighth of one Step, and draw the Lineqz, 
equal and parallel to C G, and from æ raiſe a Perpendicular 
⁊ to x9, equal to one Third of the Heighth of one Step, 
and draw the Line qs, and you will have a ſecond Triangle, 
Again, from 4 draw d T, perpendicular to H d, and equal 
to the Heighth of one Step, and draw the Line T W equal 
and parallel to Hd; and from W ere& the Line W x, 


perpendicular to WT, and equal to. the Heighth of one | 


Step, becauſe that Part of the Rail over the ſecond Ste 

will be one Piece, therefore the Triangle muſt riſe one 

Heighth of the Step, and draw the Line TX, and ſo you 

will have a third Triangle WX T. This being done, from 

J, in the Line I M, ſet off Ik, equal to the Width of the 

Rail; alſo ſet off the ſame from 4 to o, and T to a, and 
| + „ 


ſetting the stem of a 1 on the — Line, 5 
that 7 Blade thereof touches the Point , draw the Line. 
k1; and in the like Manner draw the Lines po, av; and then 
the little Triangles Ik, qop, Tu v, do repreſent what muſt 
be taken off from the. lower End of each Piece, to bring. 
the Rail to its true Twiſt, F 
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PROBLEM. XXX. 


| How to form the Arch or Mold of the Hand- 
Rail of a Pair of Stairs that ſweeps two Steps 
_ than 1 in the foregoing W 


I RST deffuibe Figure XLVIIT, . the Ground 
or Plan of the Rail where A E is equal in Length to 
the Heighth of one Step, and AC and AB are the Halves. 
thereof, and D is the Centre to the Arch FC B, which is 
greater than a Quadrant. B G is fix Sevenths of the Width 
of a Step, and GH is one Step and two Thirds of one, and 
from theſe Lines the Arch HB is made. 
Figure XLIX. repreſents the Ground and Raking Arches of 
of the Rail, whereof the Arch A M is equal fo! the Arch 
F Hl, of Figure xLvin. and the Raking Arch thereof is 
found by the ſame Means, and bears the ſame Proportion 
to Figure L1. as the Arch Au W in Figure xL v. does to 
Figure XLVI. and the feveral Lines are equal to one 
another, viz. A B, in Figure XLIX. is equal to QP, in 
Figure 11. PO is equal to BC, OB to GD; BA to DE; | 
kito EF, ic to FG; AH to GH, HG to HI, GF. to 
IK, and E F to K I. Moreover; Figure xi1x4 A mis, 
equal to QV, Figure LI. no to VU, op t T, pg-to:- 
TS, 2 to SZ. xs to ZD, 87 to BA, fil to n n, 1 
to ml, and vw to ID. The Perpendiculars are alſo equal 
to one another, viz, Bn, in Figure xLIx. is equal to PV. 
Figure 11. Co to OU, Dp to BT, Eq to kS, F&to. 
ZE, GS to CD, H# to H I's. to Gm, KV to F, 
Liv to ED, and Mx to three Riſings of à Step. Now., 


as in the foregoing — the Arch GA, which is the 
* Ground 
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' Ground for the Rail to the firſt Step in Figure xLIX, is 
equal to the Line CQ in Figure LI. likewiſe the Line 
QD is equal to the Arch A F. Again, B C is equal to 


GE; BD is equal to Sw, and um is equal to the Rake of 


that part of the Rail that ſtands over FH; and the Tri- 
angles CIK, Est, Gu v, do repreſent what muſt be taken 
Fat the ** End of each Piece to make the true Twiſt, 


SECTION. v. 


Of W hw of Arches and N iches in Sie 
and Brick. 


PROBLEM XXXVHI 


He ow to work a freight Arch with Stone 
or Brick. 


FIGURE IIV. 


DIS IR 8 T draw the Line CD erpreſlng the Width 
Be of the Door or Window over which the Arch is to 
$ Tp" ©, i ſtand, and draw the Line AB, of a Length at Plea- 
= ſure, parallel to CD, andat ſuch a. Diſtance from 
it as the Front of the Arch is in Heighth. This being done, 
draw the prick d Lines C, D g, at Right Angles to the Line 
GD, and in the Line A B let t off the Skew-Back from F to E, and 
from G to h, and la ya ſtraight Rule on the Points E, C, and 
draw a Line druf along the Edge thereof towards I; then 
remove that Rule, and lay it on the extreme Points H, D, 
and by the Edge thereof draw a Line to cut that laſt 
drawn in the Point I, and the Point I will be the Centre 
to Which the Skew-Backs; and the Points of each Courle, 
are directed, and they. may be work'dthus: «© > 
Take IE, or TH, between your Compaſſes; and'ſerring 
one Foot in I, with the other ſtrike the Arch EH, in 
wine fer off the Thickneſs of every Courſe, as in the 
| 5 
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Example — 11 9 4, 45, 56, 67, Oe. This 
being done, lay a 2. Rule from , in the Arch E H, tdb 
I, and along the Side thereof draw the Line 11, from the 
Line AB to the Line CD, which re preſents the firſt 
Joint; alſo lay your ſtraight Rule from 2, in the Arch R H. 
to I, and along the Side thereof draw the Joint 22, from 


the Line AB to the Line CD, you will have the ſe- 
cond Joint; and proceeding thus: = will * all he 
Upright Points. 


When this is done, mark the Croſs Jong prll 

the Lines AB, CD, as in the Example, and t y will a 
note the true "wif a of the Arch, Saba to ae 
woke or ee are to be nde 


2 b = 8 "VS DE "IP * 
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2 1 aerated 
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PROBLEM k + 


How - work 4 Schenie-doch ith Stone 
N or Brick. 


FIGURE IV. . ee 


| Fier draw the Line CD to: 2 the Tide. 0 
the Door, or Window, oyer which the 7 5 is to ſtand, 
and find the Centre. E by the Example; of Figure 111, ac- 
Tording to the Heighth y du have a, cgi bog e the \* 
b. This being done, eie the Arch CD dom that 

Centre, and from the Point E thro the Points C, D, dh 
two Right Lines E A, E B, of Lengths at Pleaſure, and in 
chem, from the Points C, D, ſer off 8 ce of the 
From of the Arch tothe Points Aand , ; 09 tain A 8 
vi f 


between your Com ſet one Foot i in E, and 

other draw the Arch AB, and from E ſtrike the C 8 
right ones being mark d after the fame. 
ein the laſt Problem. | 


Joints, the u 
Manner as tho 
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Pp R 0 B 'J E M XI. 
How to work a Rampant Scheme- Arch with 
Brick or Stone. 


FIGURE LVI. 


*.. 


= 
DX - 


AIRS T draw the Line CE to re preſent the Width of 
H the Door, or Window; then 3 the Line CD, and 
proceed to find the Arch CD, according to the Directions 
in Figure v. which when deſerib'd, from the Points C, D, 
raiſe the Right Lines Ch, Di, ndicular to CE, and 
draw the Line AB parallel to CD, and fo far diſtant from 
it as you deſign the'Heighth of the Front of the Arch to be, 
and from Ne, Points F, g, draw a Right Line downwards 
towards K. This being cas, in the Line AB ſet off the 
| ee from the Perpendigilar Ch to A, and from the 

erpendicular Di to B, and laying a Ruler on the Points 
— '© along the Edge thereof, draw a Line towards K, to 
cut the Line FK at K which is the Centre, to which the 


© "70 right Joints muſt point. Then from K through D lay 


a ſtraight Ruler, to cut the Line AB at the Point B, and 

the Skew-Back i B will be had, and deſcribe the upper 
Arch Line AB, by drawing the Lines AF, FB, parallel to 
Cg, 2D, and proceeding to find the Arch AB, as is before 
taught 1 in Figure v. which being drawn, it muſt be divided 
into Courſes according to the ickneſs of the Bricks or 
Stones. Then if a Ruler be laid from each Point of Divi- 
ſion to K, you will mark all the Upright Joints; and the 


. feen N . to N B and. CD. * 
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PROBLEM XII 


An, to work a Semi- Circular Arch in Avi 
or Stone. © 


FI GU R E TH: - = 


IRST draw the Bald-Line AD equal to | the width 

of the, Door, or Window, and twice the Depth vf 
the Arch, and halve it at the Point G, from which Point 
Tet off half the Width of the Door, or Window, to B and 
C, and from G draw the Arches BEC, AFD, and divide 
AFD into Courſes, as in the laſt Problem, awd laying a 
ſtraight Rule from each of the Points of Diviſion to the 
Point G, you may draw the Upright Joints, and from the 
Centre G deſcribe the Croſs Joints r to — Arches 
BRO, AF D. 5*t 
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P K O B IL. E M XIII. 
How to Work a Ram r with Stove, 


or Brick. 
FIGURE: VII. 


11 RST draw the Line A K, and raiſe 15 3 
cular to it equal to the 1 of the Rump, and 
? the Ramp. Line A D, w halve at 118 and accox- 
ding to the ein taid down e 5. ktribe 15 
Arch BFC. I 

This being Adar FO the Aich. ne 4E 0 to 
be parallel; to the Arch- Line BF C, an at ſuch a ilfance 
from it as is che Heigheh of the upper Surface of the Arch, 
which may be deſcrib'd either by 4 from the Arch 

BFC, or „ finding ** that anſwer to the two 
different Sweeps — ou may ſee by the E Example, 
where the Point G is the Cen or the Arch FG, andthe: - 


Point 


H 


Point H for the Arch B BE. Now in the Arch-Line AE D 
fer off the Thickneſs of the Bricks or Stones (as they are 
mark d in the Example) A1; 12, 34, t. and from the. 
Diviſions draw / the Long or Upright Joints to point to I, 
- by laying a ſtraight Rule from I to 1, I to 2, I to 3, Ve. 


The Croſs Joints are firuck from the Centres G, H. 


PROBLEM XIII. 


Hsu to work an Elliptical or an Oval 4 
that riſes above a Hicke, . wird cither 
. Brick or Stone; A n Fm 


FIGURE UK 


| IRST deſcribe the Arch BFD by the Rule laid 
| down in Problem v111. or by a Tramel. Then deſcribe 
the Arch AGE parallel to BFD, and at ſuch a Diſtance 
from it as you deſign the Heighth of the Arch, either by 
Means of a Tramel, or by the following Rule: 
Draw the Line A G, and take CG in your Compaſſes, 
ſetting one Foot in A, with the other ſtrike the Arch O, 
and taking AC in your Compaſſes, with one Foot in G 
| deſcribe the Arch p, and from the Interſection of theſe 
two Arches, draw a Line to i at Right Angles to the Line 
AG. This being done, deduct i k from the Width of the 
Surface of the Arch BA, or FG; or DE, and ſet twice 
the Remainder in the Line ih from k to h, from whetite 
draw the Lines A h, Gh, and divide them each into. 2 
lame Number of equal Parts, and draw. the int 
Lines, which will form the Arch A G. "Then you 4 
find 7] to be equal to BA, or FG, and f egal 05, 
and ſo of the Arch-Line EG. 2 
The two Arch-Lines AG E, B F D, being gelprib 4, 1 3 
Courſes on the Arch-Line AGE:muſt be divided, As in che 5 
foregoing Examples and this, where they are figur d EI 
12, 23, 34, 45, 56, 67, Cc. and you muſt find the 
Joint of each Courſe, by taking a ftraight Rule, and cut- 
king i it off equal to CG, which, when cat to its ** 
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is repreſented by the broad Line mu. The Rule being ready; E 
take the End n, and place the upper Corner thereof to - 
the firſt Diviſion mark'd 1, and let the upper Corner at the | 
End m touch the Line AE, where it ſhall ſo happen, and 

along the Side thereof draw the firſt Joint; then move 

the upper Corner at the End n to 2, letting the upper Cor- 

ner at the End » touch the Line AE, where itſhall ſo hap- 

pen, and along the Edge thereof draw the ſecond Joint; 

and thus continue till you have drawn them all. And the 

Croſs Joints muſt be drawn parallel to the two Arches by 

giuging from either of hemd rr en 
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To work an Elliptical Arch, not riſing fo high as 
4 Semicircle, in Stone or Brick, 


IG Un 
E IRST draw the Baſe-Line AE, and halve it at the 
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Point C, from which let fall a Perpendicular, of a 
gth at Pleaſure, towards H, after which draw the El- 
liptical Arch BG according to the Directions given in Pro- 
blem 1x. or x. and deſcribe the Elliptical Arch A FE paral- 
lel to the Arch BG D thus: Take A B, or DE, and ſer it per- 
pendicularly from G to E, and draw the Line FE, and 
take CF in your Compaſſes, and ſetting one Foot in E, 
with the other ſtrike the Arch »: Alſo take CE in your. 
Compaſſes, and ſetting one Foot in F, with the other ſtrike 
the Arch o, and from the Point wherein theſe: two Arches 
interſe& each other, draw the Line to k at Right Angles to 
FE. This being done, deduct k/ from AB, or DE, and 
ſer the Remainder twice in the Line from / towards the In- 
terſection of the Arches: and o, as to i, and draw the; 
Lines F i, Ei, which Lines divide into any Number of 
equal Parts, and draw the Interſecting Lines, which will 
generate the Arch-Line EF parallel to the Arch. Line DG. 
And thus may the Arch-Line AF be generate. 
Now ſet the Courſes of the Brick, or Stone, on the Arch-· 
Line AF E, and draw the ſtraight Joints thus: Take a * | 
43 . e | ler 
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ler, and cut it off equal to AC, or CE, which is repreſented 
by the broad Line pq, and placing the End ꝗ at 1, the firſt 
int, let the End'p touch the Line CH, where it ſhall fo . 
zappen, and along the Side thereof draw the firſt Joint; 
then move the End q to 2, and letting the End p touch 
the Line CH, where it ſhall ſo happen, and along the Side 
thereof draw the ſecond Joint, and ſo of the others. Then 
ſtrike the Croſs-Joints parallel to the Arch BGD, and the 
Work is finiſh'd. yy re 
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PROBLEM XLV. 
How to work a Rampant Elliptical Arch in Brick, 


FIGURE In. 


IRS T draw the Line Au, and to A raiſe aP 
L dicular from the Point à to E, equal in Length to 
the Ramp of the Archz and draw the Line AE, and halve 
it at C, and from C raiſe a Perpendicular towards F. This 
being done, deſcribe the Arch BG, according to the Di- 
rections laid down in Promblem xI, and deſcribe the Arch 
AI E thus: Take BA, or DE, and ſet it perpendicularly 
from G to I, and draw the Lines AI, EI. Then take CI 
in your Compaſſes, and ſetting one Foot in A, with the 
other ſtrike the Arch O: Alſo with one Foot in E, ſtrike 
the Arch s with the other, and take AC, or CE, in your 
Compaſſes, and ſetting one Foot in I, with the other ſtrike 
the Arches p and t, and from the Interſection of the Arches 
o p, and st, draw Lines to h and 1, cutting the Lines AI, 
IE, at the Points q and m, perpendicular to them. Now 
take the Line hq in your Compaſſes, and ſet it from B 
towards A, reaching to the Dot in AB, and take the Remain- 
der from the Dot ſet A in your Compaſſes, and ſet it twice 
in the Croſs-Line from 4, towards the Interſecting Arches 
o p, to which draw Lines from A and I. Alſo take I in 
your Compaſſes, and ſet it from D to the Dot in the Line 
DE, and take the Remainder from E to the Dot, and ſet 
| 5 . 
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it twice in the CroſsLine from towards the Interſecting 


Arches 5t to k, and draw the Lines Ik, Ek, each of which 


divide into the ſame Number of Parts; as likewiſe 
the Lines drawn from the Interſection of the Arches op 
to the Points A and I: Then if Inter: 1 


terſecting Lines are drawn, 
parallel to the Arch» | 
ne, divide the Arch-Line AIE into the 
Courſes of Brick, or Stone; and from the Diviſions thereof 


they will beget the Arch-Line AIE 
_ Line BG 
This being do 


draw the ſtraight Joints by a Lath to the Line CF, as in the 
foregoing Example, Fig. Lx. and mark the Croſs-Joints' pa- 
rallel to the Arch-Line BG, and the Work is finiſh'd. 
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PROBLEM XLVI 


He 16 work @ Gothick rb in ., 


F1 6G UE 1 


ILIRS T deſcribe the Arch BEC, according to the Di- 
T rections laid down in Problem x11. and ſet off the 
Width of the Arch AB, CD, and draw the Out-Lines 

llel to the Lines CG, GE, wherein ſet the 


DH, HF, 2 = 
equal Diviſions, and draw the Interſecting Lines, which 


will generate the Arch-Line FD parallel to CE. Then by 
by Problem 111.-find a Centre anſwering as near as poſſible to 
the Arch CE, which ſuppoſe to be where the two Arches 
I and ms meet, and this will be that towards which the 
' Joints muſt point; and in like manner, the Interſection of 
the two Arches i, K, is nearly the Centre of the Arch-Lines 
AF, BE. This being done, ſet the Courſes on the Arch; 


» 
: _— 
* 

2 2 


Line AFD, and then draw the Joints pointing to the In- 


terſections of the Arches ki and Im, 
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PROBLEM XLVIL 


Hrw 10 work a Gothick Arch in Brick, 
8 


FIGURE 1.xtm. 


I R ST draw the Arch B FD, according to the Di- 
rections laid down in Figure x111, and ſetoff the Width 


= the flat Surface of the Arch AB, DE. Then draw the 


Out-Lines parallel ro each other, as in the foregoing Exam- 
ple, and deſcribe the Arch AGE by the Interſe&ions of 
Lines, which will be parallel to the Arch-Line BFD ; upon 
- which ſet the Courſes, and draw the ftraight Joints poiriting 
to C; and the Croſs-Joints mult be parallel to the Arches 

5 AGE, BFD, and the Work is finiſh d. 


. Pe b 4 
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p R O B L. E XI VII 


The Centre whereon the PK of i a Bow-W indow 


1s turn'd being given, how to fmd another Centre 


that ſhall: anſwer parallel to it, according to the 
upper Edge of the & 0 Fo: the e 


FIGURE LXIV. 


IRST deſcribe the Arch BKC, 8 to the Di 

rections laid down in Problem xxvIII. and ſet the 
Width of the flat Surface of the Arch from B to A, and 
from C to D; and draw the Lines AD, BC, and holes 
them at F and E, from whence draw a Perpendicular of a 
Length at pleaſure to H. Then in any convenient Place 
( Figure LXV.) draw a Line at pleaſure, as from A to G, 
and from A draw to AG the Perpendicular AF. Then take 


EI, in( Figure LxIv,) and ſet it from A to B, (Hgure Lxv.) 


and EI from A to C. This being done, take the Semi- 
Diameter B E, or EC, ( Figure LxXI V. ) and ſet it from A 
to 
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to D, ( Figure Lxv.) Alſo take AB, or CD, and ſet it front.” 
D to E, and draw the Line EC, which ſet in the Line EH © 
Again, take the Width of the flatSurface of 


from E to g. | 
the Arch A B, or CD, and ſet it in the Line EH, from K to 7, 
and divide the Remainder from 7 to 9 into {even equal 
Parts. Alſo divide the Arch BK into ſeven equal Parts, 
Then take K 1, in the Line EH, between your paſſes, 


and ſetting one Foot in 1, vith the other ſtrike the Arch x 
at pleaſure: Then take K 2, and ſtrike the Arch 2: Alſo 


take K 3, K 4, K 5, and K 6, ſeverally, and ſtrike the 
Arches 3, 4, 5, and 6. When this is done, open your Com- 
paſſes, and divide from A to g, N the Points of them 
on thoſe Arches, till you have gotten ſeven equal Diſtances 
from A to g; at the Points of which, if Nails be ſtuck in, 
and a thin Rule be bent round them, from A to g, along 
the Edge thereof the Arch Ag may be drawn. And in like 
manner may the Arch D.g be drawn. 


1 . b * 5 , nn 222 Rr wa 4 8 . %. * * 
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PROBLEM XIX. 
How to work a Nich in Brick. 
FIGURE LXVI, LXVIL 
IRST deſcribe the Semicirular Arches AIG, and 


T BHEF, and draw the Courſes pointing to the Cen- 
tre, and from the Courſes in the Arch-Line BHF, draw 


Lines to the Centre, to repreſent the Joints of the Nich; 
and deſcribe the Crown ce according to the Thickneſs of 


the narroweſt Part of the Courſes. Then take a Piece of 
Plank, as is repreſented in Figure I. x vir, and upon it draw a 


Quadrant bd, equal to BH or F A, and cut the End ab _ 


to anſwer the End AB in Fig. Lxv1, and ſet the Thicknel: 
and Summering of the Brick, mark d 2, on the End thereof; 
ſo that 2 and 2.are equal to each other. This being done, 
plane the Piece to its Thickneſs, at the End 4%, gradually 
to nothing at the Point 4; and take D, | 


which is half of the Diameter of the Crown, and ſet it 
from to e, and lay a ſtraight Rule from c through # to f, 
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and cut the Piece off at e f. Then does the Mould 4b fe 
anſwer to every Courſe in the Nich. And mark the Croſs 
Joints upon them, ſetting one Foot 2 Compaſſes at 


P, according to their Brackets on the Edge of the Mould, 
whereon you have all the Bevels, Lengths, and Thick- 
neſles. 3 Xe 


— 


1 
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p ROB IL E M L 
How to work a Level Arch in a 
el Circular Mall. 


IRST ſtrike the Sweep AD, repreſenting the Wall 
wherein the Arch ſtands, and thereon ſet BC, the 
Width of the Door or Window. Then draw the Lines BI, 
CI, and ſet the Width of the Surface from B to I, and 
from C to m, and ftrike the Arch Im from I. This being 
done, ſtrike the Arches EF, G H, from the ſame Centre, 
after the ſame Manner as the Arches BC, Im, only letting 
them beſo much the longer, as are the two Skew-Backs of 
the Arch; then halve BC at N, and EF at O, and ſet the 
Mould EFG H, perpendicularly over the Mould BC, In, 
and ſo much above it as you deſign the Surface of the Arch 
* ſhall riſe, the Point O being perpendicular over N. Then 
on the Centre I raiſe a Perpendicular to K, letting IK be 
R . 5 
This being done, ſet the Courſes on the Arch E F, ac- 
cording to the Thickneſs of the Bricks, or Stones, you work 
with. Alſo divide the Arch BC into ſo many equal Parts, as 
EF, which give the Thickneſs of each Courſe at the 
Bottom of the Arch. Then ſtrain a Line, or lay a 
ſtraight Rule from the Perpendicular at K to the Divi- 
ſions or Joints of each Courſe on the Arch E F, beginning 
at E or F, and draw Lines to the Arch GH, ſhewing che 
Summering at the Top of each Courſe, according to the 
Sweep of, the Wall. Again, draw Lines from the Divi- 
ſions of the Arch BC, to the Arch Im, pointing to I, which 
ſhews the Summering of each Courſe at the Surface; and fo 
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you have the Width and Summering of the Mould given 
for the Surface of each Courſe on the two Arches'E F, BC. 
But the Croſs- Joints are found thus: Take a Bevel, whoſe 
Stem is long enough to reach from C to E, and ſet thereon, 
placing the Blade to the Arch E F towards O; and this 
gives you the Croſs-Joints for the firſt Courſe. Alſo ſer 
your Bevel on the Next Diviſions to C and E, and place it 
after the ſame Manner, for finding the Croſs-Joints in the 

ſecond Courſe; and fo of the reſt. CY 


e — 
* — 


a P RO BL EM LI. 
How to work an Arch for a Bow-Window in 
© Brick or Stone, which is a Semi-Circle, and 
welle a Scheme. | 


FIGURE LXIX. 


T wherein the Door or Window ſtands, and ſer on the 
th CD, BE. Then erect a Perpendicular Or, on the 
Centre O of the Arch AF, and ſtrike the two Central- 
Arches BSE, Cx D, to anſwer the Out-Lines of the Tops 
and Surface, by the Rule laid down in Problem LTV. Which 
when done, put them into their due Poſition, letting x and s 
be perpendicularly over q. Then will Qz be equal to the 
Semi- Diameter of the Window, and divide the Courſes on 
the Arch By E, according as they are Brick or Stone, and 
divide the Arch C D into the ſame Number of Parts as 
BSE. This being done, take a ſmall Line, and ſtrain it 
from the Centre O to C, bringing it round on the Surface 
to B, and from B to O again. Then take the Heighth from 
the Line CD, to the Diviſion on the Arch Cx D, 
at q; and ſet it up perpendicularly from O towards 2; from 
whence ſtrain the Line to 1, bringing it round on the Sur- 
face to 2, from whence ſtrain it level to the Perpendicular 
again. Then take the Heighth from the Line CD to 3, and 
ſer it up perpendicularly from O towards :; from whence 
ſtrain a Line to 3, and bring it round on the Surface 94s 


E. RS T deſcribe the Sweep A F, to repreſent the Wall 
id 
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from whence ſtrain it level to the Perpendicular again, and 
ſoon. As may be ſeen by the Courſes m p, and g n, let- 


ting the Lines remain on the Centres and P 


Courſe, from whence you are to make the Moulds, and 
take the Bevels. 

Note, The Point O muſt be level with BCD E; and alſo 
the Lines that ate N 1 the Perpendicular to t 
Centre. OR 


- ” _ * 


ROB E M III. 


Hue to work a Regular or ical Graz i in 
\ . Breck. or Stane. A; 


FIGURE LXX, | 


EPRESE N TS the Centre for an Irregular Groin, 
where KL. is ten Feet, and OH eight Feet. Divide 


the Backs or Circumferences O QH, KFL, into any equal 
Number of Parts, according to the Thickneſs and Quan- 


tity of Courſes contain d on the larger Centre K FC. Then 
will the Diviſions or Thickneſſes of the Courſes on the leſſer 
Centre OQH be ſomething thinner, and your Bricks or 
Stones muſt be provided accordingly, and ſo you will pre- 
vent dropping oY Courſes. This being done, on thoſe Di- 
viſions ſtrike Chalk-Lines, which are repreſented in the 
Example by Prick'd Lines ; and theſe are the true Guides 
by which the Courſes muſt be work'd level, and alſo to 
take the Bevels of the Groin. 


Having done this, begin to work the Grlt Cadet 


after the following Manner: Take the Bevel 1 on the Cen- 
tre, and ſet it on the Edge of the Brick R, and from 72 
Bevel ſtrike a ſquare Stroke on each flat Side of the Bri 
which cut the Bevels af the firſt. Brick. For the 701 
Brick, ſet the Stem of the Level 2 on the firſt Line, and 


erpendiculars, 
that give the Summering, Twiſtings, and Bevel, of every 


the Blade thereof to the Arch or Curve of the Centre, and 


this Bevel {et on the Edge of the Brick D: Then take 
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ſame Centre, turning up the Blade on the other Centre, 
to anſwer the Summering of the ſecond Courſe, which 
Bevel ſet on the upper Side of the Brick D from the Bevel 
2 3 to which cut the Bevels of the ſecond Brick, and 
place it in its Poſition, and you will find that it does not 
anſwer the Summering of the Courſe on the reverſe Cen- 
tre; to do which, make a Mark on the Brick where it 
touches the ſecond Line on the reverſe Centre, and ſet 
back the Width of a Courſe from that Mark to the u Lan 
Edge of the Brick where it ſhall fo fall out, and ; 
thence ſtrike a Line to the firſt Mark at the ſecond 1 
as alſo to the upper Corner of the Brick at the Curve of 
the Centre, to which cut the ſecond Brick, (according as 
they appear in the Examples C and E,) which arb a. the 
Summering of both Courſes; and obſerve that as much as 
you take off from the upper Side to anſwer the reverſe 
Courſe, ſo much you muſt add to the under Side by a 
Cloſier, the Figure whereof appears in the Example F; 
which, if ſimmer d to the Brick, will add much to the 
ee and Beauty of the Work. . 
| Now find the Bevels and Summering of the third Brick | 
thus : Set the Stem of the Bevel 3 and the Blade to the 
Curve of the Centre, and then ſet the Bevel on the Edge 
of the Brick B, which done, take the Bevel 4, and fer it 
on the third Line, on the ſame Centre, turning up the 
Blade thereof on the reverſe Centre, to anſwer the Sum- 
mering of the Courſe, which ſet on the flat Side of the 
Brick B, from the Bevel 3; to which Bevels cut the third 
Brick, and place it in its Poſition; then make it to anſwer 
the Summering of the reverſe Centre, as has been before 
raught, by marking the Brick where it touches the Level- 
Line on the Centre, and cutting back the W of the 
Courſe, and cut the Cloſier e And thus proceed 
on till you have gone ſo far with your Groin, that the 
Summering turns up the Brick its whole Thickneſs above 
the Level-Line; and {Non the Remainder of the Groin muſt. 
be all Headers and Cloſiers ; but the Bevels are taken the ſame. 
Only obſerve that inſtead of placing the Stem of the firſt. 
Bevel on the Edge of the Brick, you muſt place it on the End, 
as in the Example on the Brick N ſhews, and ſo on; 8 a | 
— that as your Cloſier increaſes in Thickneſs, a 
ns 
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thing at the Springing, ſo it muſt decreaſe to no thing at 
the Crown. And thus any Regular or Irregular Groia may 


Figure LXxI. ſhews the Inſide of the Groin after it is 
finiſh'd ; where you may ſee by the Cloſier the Summering 
of each Courſe, and the Bevel of every Brick. 


a. 
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PROBLEM III. 
How to diminiſh a Column, or Pillaſter. 


FIGURE, LXXIL 


6 — 


6 


3 L 


LT HEN the Heighth and two different Diameters of 
VV the Column are, given, proceed. thus: Divide the 
whole Heighth into three equal Parts, and draw the firſt 
third Part from A to B, perpendicular to the Baſe; and 
from B draw a Croſs-Line parallel to the Baſe; upon which 
defcribp a Sewicircle, having it, Diamerer equal to the 
Diameter of the Column below. Then draw a Line down 
the Middle 
cult 3b Bd 8 5 
This being done, take half of the Diameter of the 
from the Middle Line ED to the Arch of the Semicircle 
before deſcribed, where it ſhall ſo happen, as at 66; and 
divide that Part of the Circle from the Springing of the 
Arch to the Points 66 into any Number of equal Parts, 
as fx, and draw Lines parallel to the Baſe, e dhe, cr. 
reſpondent Diviſions on each Side the Circle as 11, 22, 33, 


Column above, and ſet it both Ways parallel to the Baſe, 


44, 55, 66. Then divide the upper Fart of the Column, 
from B to the under Side of the Aſtragal on the Neck of 


4 
* 
9 


ringing, and the Point 6, 


the Column into the fame Num 
Part of the Arch between the 
which is 6, and at each Diyz 
Right-Angles to the Middle-L 

Line 11 in the Circle, that is, from the Middle to 1, ei- 
ther Way, and ſet it both Ways onthe Line 11, uponthe up- 


per Patt of the Column. Moreover, take half the Line 22. 


L ; 8 
j 5 


of, rhe, Column, or, Pillaſter, as DE perpendi- 


e ED, and take half -the 
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on the upper Part of the Column, and ſo on; and the fix 
Lines in the Circle are equal to the fix Lines on the Part 
of the Column; and in the extreme Points ftick Nails, and 


bend a thin Lath round them, ſo that it touches each of 


them; then with a Pencil, or any other Marker, deſctibe 


the ſwelling Part of the Colintin that is generated by the | 


Circle, which, when drawn upon a is 2 Mould to 
won by. 


* 


— EY 


455 PROBLEM 1 LV. | 
How to work a Diminiſhing Pillafter 1 in Brick. 


FIGURB LXXILL | 


IRS TT make a diminiſhin Rule to fit the whole 
er. aſter; and if it be large, 
Fl a Board will not reach che whole Length, r muſt 
make it ſeveral 1 always obſerving to keep the 
Rule in its proper lace, vcoaring to what Part of hs Co 
lumn it nd agg begin to work. The Example F is 
the firſt Co — * an Example G the ſecond, 20 thoſe 
continue perpendicular all of oh ſame Bigneſs to one third 
Part of the 1e Heiphth of the whole Column, that is, from 
e to the Courſe AB, and from thence it diminiſhes 
ing to the Collar of the Capital; the Out- lines bein 
draw nl according to the Rule in the foregoing Problem, Grids 
our 
1 * ſo that they be parallel to the Our-lines as in the 
_ le; as the Courle AB conſiſts of two Streachers and 
eader, which * the half of a Streacher, and muſt be 
vided into five equal Parts, being two to' each Streacher, ' 
and one to the Header, and Goof its Courleh af Fe, 5 and 


tu, they bearing the Lane Proportion to each other; tho” they 5 
ate ſhorter; by reaſon of the Ditminiſni The Courie e. 
conſiſts of two Headers, one Streacher, pee two Cloſiers, © 


and muſt be divided into ten equal] Parts, becauſe 1 two Jo- 
ſiers are equal to one Header, and four are equal to 3 


Streacher. Uindertand the ſame of the Courſes cd, Im; #0, * 


_ 


ſes all of one Thickneſs,” and divide rhe breaking 
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and rs, they all bearing a Proportion to each other, 
after the like Manner. Then upon thoſe Diviſions, where- 
on the Joints are to come, as may be ſeen by the Dots in 
the Example, Rick in ſmall Nails, and, as in the laſt Pro- 
blem, bend a thin Rule about them, and with a Marker 
deſcribe the Croſs-Joints, which will diminiſh parallel to 


the Out-lines. 


* * as 


Pay 


aw 


| N f 
Noe LEUN EY: . 
How to work a Diminiſhing Column in Brick. 
IRST deſcribe the Out-lines of the Column, and the 
| Thickneſs of the * as in the foregoing Example, 


and draw the Plane of each Courſe, as hi, from whence 
the Arch, Diminiſhing, Length, Width, and Bevel, of each 


Brick is found. One Third of the Column from ab to ab 
is perpendicular, and from 6b to , it is ſomewhat ſwel- 


thus: 


ling, according to Figure LxxII. therefore you muſt work 


Rub the Bricks all to one Thickneſs, and take a Block | 
juſt the Thickneſs of the Bricks you work, and about three 


Inches ſquare, and ſet the Centre thereof juſt over the Cen- 


tre of each Plane, and nail {mall Fillets about it, on the 
Board upon which the Plane is drawn, to confine it in its 
Place without. nailing it down, becauſe hereafter you will 
have occaſion to take it off, and ſer it on at every Brick you 
work, the Uſe thereof being to raiſe equal to the Heighth' 

of the Brick; ſo that you ſhall firike the Arch and Bevels 

thereof without Moulds, which would be troubleſome in 


the diminiſhing Part of the Column; but in the perpendi- 


cular or upright Parts, you may work with Moulds taken 
from the Planes; becauſe one ſerves for all of that kind.” 
MMR. C7 UGG Einar 
Take the firſt Brick, and lay it upon the Plane of the Brick 
12, in the Plane h; then take half the Diameter of the 
Pillar, or Column, in your Compaſles, and ſer one Foot in 


the 


\ 
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the Centre on the Block, and with the other ſtrike an. 
Arch on the flat Side of dle B Brick to anſwer the Qutſide 
of the Column. This being done, take the Diſtance 125 | 
23, ox 34, and ſer i it upon the Brick or the Arch, and on 
the extreme Points lay a ſtraight Rule to the Centre 4; and 
along the Side 8 mark the Joint or Summering of the 
Brick; then take it up, and from theſe Joint · Strokes 1 quare 
over the Edges thereof to find the Joint - Strokes pit the. 
other Side of the Brick, upon which draw the Joints or 
summering; as alſo an Al. qual to the former, by ſetting 
the former one firſt to fit on the Arch of the Plane. Then, 
with your Compaſſes opened pened to the ſame Diſtance as before, 
ſetting one Foot in the Centre on the Block, with the other 
ſtrike; an Arch on the other. Side of che Brick. Then you 
will have the Joints, Arch, and Summering of the Bricks, 
and ſo of the reſt, GW. 
Now work the diminiſhing Part 8 the colum a thus: 
Firſt; take off the Block, and then — half of In Diame- 
int 1 in your Compaſſes, and 


ter of the Column, at be” 
ſetting one Foot in the Centre h, with the other ſtrike a, 


Circle within 795 Grele of the Plane, which Circle Mark 1 Fl 
Alſo take half the Diameter of the Column at the Joint 7 
and ſetting one Foot in the Centre i in the Plane i, with | 
the other ſtrike a Circle equal thereto. Moreover, take 
half the Diameter at the Joint 3 in your, Compaſles, and ſet- 
ting one Foot in the Point , in Aa Plane h, with the other 
de ibe a Circle. Again take half the Diameter of the 
Joint 4 in your Compaſſes, and ſetting one Foot in 7, with 
the other deſcribe. a. Circle, and {o Mm; 7 9 deſcribe a Cir- 
cle, whoſe Diameter ſhall be equal to 5 in the Plane h, 
and a Circle whoſe Diameter ſhall be. aqua to the Joint s 
in the Plaue i, and ſo of 7 and 8, and the reſt to the Capi- 
tal of the Column; 3 and always obſerve to dra the Cixcle | 
that repreſents the under Side of each Courle in the Plane 
to "hich it belongs, that 1 1, if it be all Streachers to h, if it 
be Headers, Streachers, and Clofiers t to the Plane 7 1 

Having the Circles all. ran to repreſent the under 
Side of each Courle, ſet 1 the Block in its Place, and begin 
to work the diminiſh'd Courſes mar d thus: "Take a 
Brick, 1 lay it upon the Plane, as taught before; then 
ol the Diameter ph the ST 1, in the IT 


ferting 


+412 +. — 


ane r 
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dne Foot in the Centre h, on the Plane h, with the other 


ſtrike an Arch on the Brick, to repreſent the Outſide of the 
Column of the Joint 1. one, © lay 
Lath from the Centre h, on the Block, to the Point, let- 
ting it lie perpendicular over the Line 1h, and along the 


Edge thereof ſtrixe the Joint or Summering of the Brick; 
alſo lay a ſtraight Lath from the Centre h to 2, perpendi- 
cularly over þ 2, and turn the Brick upſide down, and ſet 


the Arch and Croſs- Joints juſt, on the Arch and Croſs- 
Joints of the Arch 1 in the Plane h; then take half the 
Diameter of the Arch 2 in the Plane i, or half the Dia- 
meter of the Column at the Joint 2, and ſetting one Foot 
in h, with the other ſtrike an Arch on the other Side of the 
Brick, and mark the Joints or Summering of the Brick as 
before, by laying a ſtraight Rule from the Centre h to f 
and 2. This being done, cut the Arch on the Brick to re- 
preſent the Outſide of the Column; which, when done, 
draw the Croſs-Joints on the outward Edge of the Brick 
from the Lines on each flat Side thank | 

theſe Lines, and you will find the Brick and Joints to an- 
ſwer the true Diminiſhing of the Column. Underſtand 
the ſame for the reſt of this ſort of Courſes, 
70 work the Courles mark'd 2, rake a Brick, and lay 
it end-ways upon the Arch 2 in the Plane i, at 4 and 5, 
and keeping the Compaſſe | as 
they ſtruck the Arch on the upper Side of the Brick mark d 
1, in the Plane h, which is half the Diameter of the Circle 
2, or Semidiameter of the Column at the Joint mark d 2, 


and ſetting one Foot in the Centre 7, with the other ſtrike 
an Arch on the upper Side of the Brick ; then lay a ſtraight 


Rule from the Centre i to 5, and ſtrike the Summering of 


the Brick. Moreover, as before taught, turn the Brick 


upſide down, and fet the Arch and Summering Stbkes or 
Joints of the Brick to the Arch 2, and the Croſs- Lines 4, 5. 
This being done, take the Semidiameter of the Circle 3, 
that is, the Semidiameter of the Column at the Joint 3, 
and reſting one Foot in the Centre 7, with the other ſtrike 
an Arch _ the upper Side of the Brick equal thereto. 
Then, as before, lay a. ſtraight Rule from the Centre i to 
4 and 3, and upon the Edge thereof ſer on the Summering 
Joint, upon the upper Side of the Brick. When you have 
done this, cut the Arch on the End of the Brick, as - alſo 


the 


This being done, lay 4 ſtraight 5 


which cut to 
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the Summering Joint, which, when. done, is a Header. to 
the Courſe mark d 2, and nk — to the diminiſhin and' 
true Joints of the Work, the Streachets and Cloſiers Fang 
mark d after the ſame Manner ; and ſo of the reſt of 6] 
Courſes which, when done, the Work 1s finiſhd. 

N. B. e in the foregoing e 
are not ſinſerted, becauſe the Scale being b fall would 
not contain them; and obſerve; to an them as the 
Joints on the dimir iſning Part of * e becauſe: 
a are 1 to > each 58 


— ow 4 


PLATE XIV.” 


R. ber ewoRaking-Collonadoes on dhe dd of a Hill, 
wherein Walks are cut; arid they are here inſerted 


only to ſhew the Uſe of Raking- Arches, ſuch: 'as may be 
240 on the 9 of Richwond FSH, OY to ay old Walls, 


CS "Pp L A T * * 
»» n 


1 Rep nies a Flights of a Stair-Caſe with = Ceiling | 

56 the Gallery, or Landing. Place, under Which the 
Point of Sight is taken; and they are here repreſented 
to ſhew the Uſe of the following Machine in Plate xv1. 
which is to turn Raking-Mouldings, Balliſters, or any other 
Ns Work of that kind, which, in my Opinion, would 
beautiful in this kind of Stairs, to have the upper 
— next to the Hand-Rale, to rake equal thereunto, 
— lower N next to 1 be e 


. enn 1 Cook. ot, eee ts fi 


is + = « q 
I; 4 X : 


111061. 
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* * 2 Cog 23 Ll — 
"8 * 5 * 
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15 os E EN 


J# the Machine, S of dich may "RY Gan at 
one View, by lifting up che Handle of the Ber. wherein 
the Swivle of the Crane turns, * which, will cauſe the 
Socket thereof to turn out of a Perpendicular, the Swivle 
to which the Balliſter is faſten'd, being let therein muſt 


conſequently draw too and fro, fo much as the Crane 
turns out of a ndicular: Therefore ſo much as the 


different Mouldings rake, you * lift the Handle biskor 


br beer e 3: lt if you ave 4 to tur 
Square -Work, move the Handle down to the Bottom of 
the Mortiſe, and. then your Work will be level; and turn 
perpendicular. The different Parts of this Machine are put 
together in the following Manner: The two Gaugings 
the Bow, A are let into two level Pieces on each Side the - 
Spindle: 
le to which: 


Puppet -Head, ſo that the Eyes in Which the 
of the Crane turns are level with the Spind 
the Balliſter is faſten d, and the Bottom of the 


of 


Mor- 


tiſe in the Puppet - Head muſt be level with the Gaugings of 


the BoW. IT he Eyes BB frame into the Plate of the Bo 


A, and CC are the Keys to faſten them. On the under 
side D is the Swivel which goes thro' the two middle Pup- 
pet-Heads; the one End His to the Socket᷑ of the Crane, 


and the'other' to the Box" that fuſtens the Balliſter. 


Es © 


the Box which ſcrews on to the End of D; f-is the Nut 
to faſten it on; and. gg are the Screws That. ſaften "2 


Balliſters into the Box E. H is the Mandrel that 


thro the Puppet - Head, whereon the End of the Baller - > 


ci by boring a Hole in the End of the Balliſter ſome- 


ing deeper * the Rake of the Mouldings, 
ie Ding to and fro. I is the 


is let into the two 
faſtens the 


becauſe of 
Spindle of ite Crane that 
Eyes B B; and ꝶ is, a found Nut that 
indle 1 into the two Eyes BB. L is the 


Draught of the Balliſter which all Turneis. muſt have ber 
fore het, to find the Rake of each Moulding. Mis the 


Socket in which the End of D goes; the upper 
thereof muſt be a very little bigger 
dle, and the lower Ead muff be ſo large, that w 
the Handle of the Bow is lifted up to the Top of the 


wie, the Inſide of the Hole ſhall be = 
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ADVERTISEMENTS 

LL Gentlemen that have occaſion for ſuch Mathenacicet In- 
ſtruments as are uſed in Architecture, I recommend them to 
Mr. Thomas Wright, (Mathematical Inftrument-Maker to his She 
Highneſs GEORGE Prince of M ales,) at the Orrery and C 
next the Globe · Tavern in Fleet- Street, in Juſtice to his great Care, 


in making them very accurately, and for his pos oice : of Ma- 
themati tate in general. 


W LYAM « Hatrmngy, * | 


an WII TIE OE, San of Mr. Ronni 
WIAITIE DGE Deceas'd, at the Red Bible 
in Ave Mary Lane, Taye ns near 
St. Paubs, London, e 8 


\ELLS all Sorts of Large Bibles and Contain 1 for 
the Uſe of Churches, Chapels, Sc. and all other Sorts and 


Sizes of Bibles and Common Prayers, with or without fine Cuts, 
rul'd or unruPd, in all Sorts of Bindings, as right Shaggreen or 
. Turky, with or, without Silyer Work; Co _ Common Prayers in Frese 


and in ' Freach:and Enghfſh,. French Leia Fore Bub 
tions; ordinary Bibles, 2 ayers, Teſtaments, and Plalters 


Duty of Man, and other School Books; the two laſt Volumes of 


the Statutes; the new Edition of the Articles and Canons, Books. 


of Devotion, and on the Sacrament; Wholeſate and e rea- = 


; pole Rates. h ; ne : ＋ | *% 


| . Y 2» the * Sow Whitledge 17 publiſh and fol, 


A New, Neat, and Curious Set of Cuts; containing fifty ſeven in 
Nambe g which are the Heads of King Janes I. CRARTEs I. 
CHARLESIL., and his preſent Majeſty King Gzoxc : Alſo four 
new Deſigns | never done in any Set yet publiſh'd, viz. Publick - 
Baptiſm, Matrimony, the Viſitation of Lhe Sick, Burial of the 
De All the Deſigns entirely new, and finely engraven IF 
B. Cors, G. BICKHAM, and other.che beſt A 


© IS, 


3 <4 


